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 Definition of terms used 
Population: A group of plants forming a reproductive community. It has a temporal continuity and in 
the case of Crop Wild Relatives a spatial continuity. 
Gene pool: Plants of a population share a common stock genes and alleles. This pool of genes is 
transferred to next generation. A gene pool has therefore a temporal continuity. 
Breeding pool: Is a population managed by a plant breeder whereby any person that introduced new 
germplasm into the breeding pool and performs selection is considered a plant breeder in this context. 
A breeding pool may be a landrace managed by a farmer or heterotic gene pools managed by a corn 
hybrid breeding company. A major aim of breeding consists of keeping loss of genetic variation 
through selection by introduction of genetic variation from sources outside the breeding pool in 
balance. 
Crop gene pool: Is a collection of populations belonging to the crop species and related species. 
Components of the crop gene pool share a common stock of genes and alleles. The species belonging 
to a crop gene pool are commonly categorised into the primary, secondary and tertiary gene pool. The 
category determines the ease of gene flow between the crop species and the related species as defined 
by Harlan and de Wet (1971). 
Plant breeding system: In the context of this report a plant breeding system is always seen as a crop 
specific system. Genetic diversity present in the crop gene pool is either conserved in situ, on-farm or 
ex situ, utilised through plant breeding or deployed in agriculture. Within the system genetic diversity 
of crop gene pool must be maintained. If this condition is met the treatment of the crop gene pool can 
be called sustainable. 
Plant germplasm system: A technical and organisational infrastructure set up to control genetic 
erosion in crop gene pools and to provide services of general economic interest to citizens. 
Strategy: A strategy consists of a concept (i.e. an idea of the goals to be achieved), a management 
plan, and a recognized position of a team in the expert community as well as a recognizable type of 
argumentation which is called a “behaviour pattern” in management science (Wikipedia, 2011). A 
strategy cannot be implemented without a methodology and tools, (human) resources and (financial) 
means. 
Programme: Programme management, the process of managing several related projects, as in business 
or science (Wikipedia, 2014). 
Plan: Project plan. Sequence of actions required to achieve the targets of a project. 
Landrace (as cited by Negri et al., 2009): A landrace of a seed-propagated crop is a variable 
population, which is identifiable and usually has a local name. It lacks “formal” crop improvement, is 
characterized by a specific adaptation to the environmental conditions of the area of cultivation […] 
and is closely associated with uses, knowledge, […] of the people who developed and continue to 
grow it. 
Crop Wild Relative: Wild species related to crops, including crop progenitors. 
 Executive summary  
This report has been written within the framework of PGR Secure which is a collaborative project 
funded under the EU Seventh Framework Programme. The rationale behind this report is that the 
presence of substantial conservation and use constraints of plant genetic resources (PGR) in Europe 
negatively influencing innovation. As no elaborate study has yet been carried out to analyse the plant 
genetic resources use problems in Europe, this study was initiated. In total, twenty countries were 
visited and around 130 semi-structured interviews were conducted with the various plant genetic 
resources stakeholders concerned. Also an online questionnaire was carried out, which was duly 
answered by 226 respondents. On the basis of the data coming from these two large data sources a 
report was written and this report was discussed during a stakeholder conference which was attended 
by more than 80 persons. The present report is based on the outcome of this conference and presents a 
vision for the future and the way to attain this vision.  
 
With increasing knowledge on the amount, structure and geographic distribution of genetic diversity 
contained in crop elite breeding pools, landraces and crop wild relatives (CWR), the conservation and 
sustainable use of plant genetic resources for food and agriculture (PGRFA) will be an achievable 
goal, despite difficulties which may occur in the implementation practice. 
 
We suggest taking advantage of the strengths of the European plant genetic resources conservation and 
use community. Such strengths are for example a vast reservoir of knowledge and expertise in 
different fields, diversity of approaches to PGR conservation and use as well as specialisation and 
blueprints for problem solutions. 
 
We suggest that a good way forward would be to strive for an integrated EU Plant Germplasm System 
(EU-PGS) composed of sovereign, national plant germplasm system units, coordinated by the 
European Cooperative Programme for Plant Genetic Resources (ECPGR) and funded by the EU. We 
described a number of target states by stakeholder groups and suggested strategies suitable to reach the 
states. When preparing the report we noticed that the discussion on themes and recommendations on 
problem solutions seems to have been returning to the same issues since the foundation of the ECPGR 
programme. In the early days of the ECPGR programme plant genetic resources conservation was a 
minor issue even in the user community, i.e. researchers and plant breeders. In the past any claim for 
adequate funding of plant genetic resources activities would have failed and therefore the community 
contended itself with modest financial resources and tried to muddle through the problems. Today the 
conservation and sustainable use of plant genetic resources has become a major issue of public debate. 
We feel that the plant genetic resources community should break the circle of repeated problems 
discussions and rephrasing previous recommendations. We feel that we should start measuring 
progress towards targets by using response criteria. For that reason target states and strategy 
recommendations were formulated which are accompanied by a proposal of how to measure progress. 
No or too little progress towards a target state is a specific and concrete argument that can be applied 
in the public debate on the national and European plant genetic resources policy. 
 
We are aware of the fact that the report is vague with respect to the scope of a European Plant 
Germplasm System. Europe is much larger than the EU. A pan-European plant germplasm system can 
perhaps be established on the basis of a EU system which is then extended step-wise towards a 
European system. We do not conceal the manifold and obvious weaknesses of the plant genetic 
resources conservation and use activities in Europe. However, we believe that the weaknesses can be 
overcome through improved task-sharing and cooperation in combination with increased support on 
 both the national and EU level. We doubt, however, that task-sharing and cooperation discussed by 
ECPGR working groups since decades can be organised effectively and efficiently without a legal 
basis, improved co-ordination and funding. The establishment of an EC Regulation for PGRFA similar 
to the Regulation (EC) No 401/2009 of the European Parliament and of the Council of 23 April 2009 
on the European Environment Agency and the European Environment Information and Observation 
Network (Codified version) is therefore our main recommendation. An improved legal basis is crucial 
for the implementation of the following series of more specific recommendations. 
 
1. Genebanks are often an integral part of a research institute and seldom independent in terms of 
mandate, programme, staff and budget. EU member states should reconsider the juridical status 
and economic independence of genebanks as to ensure their full and long-term functioning. 
 
2. The genebanks, at least within the EU, should describe their financial needs and explain why 
additional funds are needed and how funds would be invested to secure existing genebanks and to 
develop them towards a component of a EU Plant Germplasm System. This work should be performed 
before requesting an increase of the funding volume as suggested by Engels et al. (2012). The sum of 
100 Million € of additional funding within the EU for a period of 10 years does not seem a 
disproportionate demand considering the sub-optimal functioning of national Plant Germplasm 
Systems in Europe. 
 
3. Genebanks as holders of germplasm collections and breeding research institutes as the direct users 
of germplasm holdings unlocking genetic diversity for variety breeders are co-responsible for the 
establishment of a comprehensive EU information infrastructure for plant genetic resources. 
Progress in this field is very slow as the documentation of scientific data in information systems is not 
a statutory task in any of the European countries and progress depends thus on the goodwill of 
institutes, temporary project funding and the volatile interest of funding agencies in this issue. 
Researchers receive genebank accessions after signature of the (standard) Material Transfer 
Agreement (sMTA). The signatory institute is obliged to make available all non-confidential 
descriptive information associated with the accessions. Submitting the specific, new information on 
each sample to a database according to scientifically sound principles would facilitate the re-use of the 
data by third parties. From these legal obligations, the statutory task for genebanks and research 
institutes to record and make available information on accessions in an information system which can 
easily be integrated into an EU information infrastructure, can be deduced. Once a statutory task is 
assigned, an institution is obliged to fulfil the task and the Ministry responsible for the institutes is 
obliged to provide the necessary means. We recommend Ministries to take the necessary decisions. 
 
4. The lack of visibility of genebank collections on the internet and the sub-optimal functioning of 
genebank information systems is one of the most serious problems impeding the flow of genetic 
resources from genebanks into research and breeding. The plant breeding sector on the whole is an 
economically important sector in Europe. The sector has influence on agricultural and biodiversity 
policy through established contacts with governments at national and international level. This can be 
used to address the problems and to call for solutions facilitating the visibility and access to, and 
functioning of, Plant Germplasm Systems and thus the broader use of genetic resources in crop 
genetic enhancement programs. 
 
5. Research performed within national Plant Germplasm Systems in Europe should guarantee a 
sufficient understanding of the amount and distribution of genetic diversity present in priority 
crop gene pools. Improved conservation science and its implementation assure the long-term survival 
of crop specific gene pools for present and future users. The knowledge and understanding of this kind 
 of strategic research and its consequences is central for policy makers who have to assess the effects of 
policy decisions concerning conservation and sustainable use of plant genetic resources and to 
(re)direct research policy. 
 
6. As financial resources are always limited, breeding experts along with policy makers should 
develop a European priority list of long-term crop specific pre-breeding programs deemed 
necessary to cope with challenges for the plant breeding sector arising in the future. The rolling 
negotiations on public funding of EU breeding research and innovation programmes provide an 
opportunity to intensify the communication between the plant breeding research sector, variety 
breeders and governments on this issue. European Commission's Directorate General for Agriculture 
and Rural Development recently established the European Innovation Partnership (EIP) Service Point 
within the EIP Network to enhance communication and cooperation between all innovation actors, 
including farmers, advisors, agri-business, civil society, and researchers, working at EU, national and 
regional level. EIP would be a suitable platform to discuss and recommend priorities. 
 
7. An inventory of the national Public-Private-Partnership (PPP) programmes should be made with the 
objective of establishing a European network of PPP projects for evaluation of plant genetic 
resources which also include less competitive crops and crops for marginal areas that play a significant 
role for broadening the diversity in European crop production systems and thus food security. EU 
regulations such as the GENRES can help to move part of the research and development focus from 
support of major crops towards activities suited to increase crop diversity in agricultural production 
system. 
 
8. An important goal is to clear uncertainties concerning Access and Benefit Sharing (ABS) rules 
so that breeding companies can take economic decisions on a save legal basis. The proposed 
Regulation of the European Parliament and of the Council on Access to Genetic Resources and the 
Fair and Equitable Sharing of Benefits Arising from their Utilization in the Union (EC, 2014), in 
particular the establishment of a Union register of registered collections (paragraph 28) is a way 
forward. 
 
9. Across the EU, agro-NGOs are the weakest component of a EU Plant Germplasm System and 
efforts should therefore be made to strengthen the European NGOs. There are good reasons for all 
EU member state governments to appoint NGO representatives as national board members supervising 
national plant genetic resources for food and agriculture work programmes. Governments, and Public 
Trusts interested in biodiversity, should consider offering business skill enhancement programmes 
specifically designed for NGOs. The establishment of a systematic ex situ back-up system for on-farm 
management is an important goal which can be achieved through a formalised participation of NGOs 
in national programme advisory boards on plant genetic resources for food and agriculture. 
 
10. The CBD and IT-PGRFA as well as derived policy papers should be used to establish a legal 
basis for conservation of plant genetic resources for food and agriculture in the EU, which would 
initiate a formalised process leading to an EU conservation and sustainable use strategy, an EU 
action plan and corresponding national strategies and plans. A coherent European policy is pre-
condition for an EU plant genetic resources programme and Plant Germplasm System that sufficiently 
services plant genetic resources users within Europe and can provide services to the international user 
community in a way which is adequate for an economically strong region such as Europe. 
 
11. A process should be initiated that leads to the establishment of a sufficiently funded 
organisational and technical EU infrastructure for conservation of plant genetic resources for 
 food and agriculture that integrates existing national components and assists in the enhancement of 
these national components. For the establishment of an EU plant genetic resources for food and 
agriculture organisational and technical conservation infrastructure, the ECPGR should have a 
coordinating role. 
 
12. In our vision of a European Plant Germplasm System the separate national plant germplasm 
systems are well interconnected with an efficient flow of information and material. Many of the plant 
genetic resources experts will recognize that the graph depicted below has elements corresponding to 
the USDA/ARS National Plant Germplasm System (NPGS) system as described by Janick (1989). The 
reason why we chose this figure simply is that we Europeans have already created several of the 
elements of a European Plant Germplasm System; they are however not well connected and often far 
from sufficiently funded.  
 
 
 
Schema of a EU Plant Germplasm System. 
 
In such a European Plant Germplasm System information and germplasm is exchanged with European 
counterparts and partners outside of Europe. A central Plant Introduction Office supervises germplasm 
exchange, advises and guides plant explorations and collecting missions outside of Europe, and is kept 
informed on domestic explorations and collecting missions. A central taxonomy unit advises and 
supports collectors, collection and database managers. The central seed storage laboratory stores 
backup samples of germplasm collections held within the EU Plant Germplasm System. National Plant 
Germplasm Systems run quarantine centres and issue quarantine permits according to EU rules. 
EURISCO is imbedded in a European Plant Genetic Resources Information Infrastructure. It functions 
as central access point within a network of national information systems that keep and manage data on 
plant genetic resources. Data from evaluation projects are recorded and managed by these information 
infrastructure components and made available to the user community via EURISCO. The EU Plant 
Germplasm System is supervised by a Plant Germplasm Committee. 
 
 Foreword 
Plant genetic resources encompass varieties, landraces, crop wild relatives and other germplasm that 
form part of the global biodiversity of which a large part is under threat. There is growing awareness 
that stronger efforts are required to better safeguard and manage these indispensable resources 
constituting the basis of primary agricultural production. 
 
The Council of the European Countries agreed at the Göteborg meeting on 15 and 16 June 2001 to halt 
the decline of biodiversity by the year 2010 which resulted in the adoption of the Biodiversity Action 
Plan for the Conservation of Natural Resources (COM/2001/0162 final). The plan foresees measures 
to support particularly the EU Natura 2000 network via the LIFE Nature fund. Between 1992 and 
1999, EUR 350 Million had already been used for nearly 500 LIFE/Nature projects in Member States. 
A new LIFE III regulation, had been adopted and the Commission was able to make a financial 
contribution of EUR 300 Million to LIFE projects during the years 2000-2004 […].The Action Plan 
also stated, if Regulation 1467/94 is to be able to make an effective contribution towards achieving the 
objectives of the Community biodiversity strategy, it is essential that a future programme should make 
a major contribution to in situ conservation and on farm management […]. This also entails greater 
integration of NGOs and farmers in the genetic resource conservation process. The follow-up Council 
Regulation 870/2004 on the conservation, characterization, collection and utilization of genetic 
resources made a financial contribution of 8.9 Million EUR to 17 genetic resources projects including 
plant, animal and forest species. Within rural development programmes further 143 Million EU were 
spent for 59,000 contracts dealing with genetic resources related activities in the period 2007-2011 
(EC, 2013). The 2013 Horizon 2020 work programme provides 19 Million EUR for plant genetic 
resources. 
 
“Moving from words to actions” has been the title of the Countdown 2010 initiative of the 
International Union for Conservation of Nature (IUCN). Countdown 2010 was launched at the 
stakeholder conference “Sustaining Livelihoods and Biodiversity: Attaining the 2010 Target in the 
European Biodiversity Strategy” in Malahide, Ireland in 2004 (http://www.countdown2010.net/about). 
The Commission document SEC(2011) 540 concluded that there is compelling evidence that the status 
and condition of biodiversity […] continue to deteriorate, that the EU has missed its target and that 
the targets of an EU biodiversity strategy to 2020 should be more ambitious than the 2010 targets. 
The IUCN initiative ended in 2010, the countdown in the field of species and habitat loss is continuing 
despite significant financial means spent by the EU and member states for measures to control the loss 
of genetic variation within species, the loss of species as well as the loss of habitats. 
 
Expert panels therefore discuss how to halt the loss of biodiversity in Europe. One of these experts 
groups convened at Wageningen, The Netherlands in the context of the FP7 framework project PGR 
Secure (www.pgrsecure.org) and on the initiative of the PGR Secure Workpackage 5 project team in 
November 25–29, 2013 to discuss trends and constraints in the conservation and sustainable use of 
crop wild relatives and landraces in Europe. Prior to this workshop the project team conducted an 
analysis of the strengths, weaknesses, opportunities and threats (SWOT analysis) factors affecting the 
conservation and use of plant genetic resources in Europe. The team presented the results in an input 
paper and supporting documents (http://www.nordgen.org/ngdoc/plants/Samarbeten_och_natverk/-
PGR_secure_workshop2013/PGRSecureInputPaper.pdf) to give the participants common background 
information before the workshop and to facilitate the discussions. 
 
 The present report “On the sustainable use and conservation of plant genetic resources in Europe” 
summarizes the results of the SWOT analysis and presents a vision for the future. It duly takes into 
account the many valuable comments and suggestions made by the workshop participants. As 
representatives of more than 80 participants of the workshop the authors in particular acknowledge the 
feedback provided by the following chair persons and reporters: K. Antonius, M. Arndorfer, R. Bocci, 
A. Bragason, L. Dotlacil, E. Galeazzi, J.-L. Harrewijn, A. Jahoor, E. Koren, A. Katsiotis, U. 
Lohwasser, P. Marum, V. Meglič, A. Michelson, D. Murariu, D. Pignone, C. Royo, J. Satter, R. 
Vögel, and J. Weibull and also from the Breeders Committee (A. Loock, A. Schechert, J.-L. 
Harrewijn, F. Veronesi). 
 
This report should be seen as a contribution to the ongoing development of relevant policies and 
programmes aiming at the conservation and sustainable use of plant genetic resources and as a 
contribution of this sector to EU/European biodiversity policies. 
 
The present report is organised in five main chapters. Chapter 1 introduces the theme and background, 
chapter 2 describes the current policy framework, chapter 3 deals with aspects of sustainable 
management of plant genetic resources, chapter 4 describes the stakeholder groups concerned, and 
chapter 5 suggests steps towards the establishment of a coherent EU and pan-European PGR 
programme and Plant Germplasm System (PGS) that sufficiently services PGR users within Europe 
and can provide services to the international user community in a way which is adequate for an 
economically strong region such as Europe. 
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1. Introduction 
Crop Wild Relatives (CWR) and landraces contain gene variants required for the genetic adaptation of 
cultivated plants to changing production conditions and consumer behaviour. The potential of CWR 
species as sources for pre-breeding programmes, breeding research and plant genetics research is 
impressive (Kole, 2011). Landraces are equally important donors of novel gene variants. In addition, 
they are valued for cultural heritage and culinary reasons, local adaptation and many more reasons 
(Newton et al., 2010). Without doubt, CWR species, landraces, and former breeders’ varieties are an 
indispensible genetic resource ensuring breeding progress and the sustainable global production of 
food and other agricultural goods in sufficient quantities and qualities for today and tomorrow. 
 
Although it might seem at first glance that enough plant genetic resources (PGR) are present in Europe 
and access to PGR is granted via international arrangements, PGR stakeholders, like public research 
organizations or breeding companies, increasingly argue that considerable constraints are present 
which affect the access, availability and use of PGR. As these constraints ultimately affect our food 
security, this is clearly an undesirable situation. Therefore the goal of the present report is to analyze 
these constraints in a European context and make recommendations to improve the current situation. 
Europe can capitalize on valuable assets of PGR either occurring in nature or kept in genebanks, on a 
diverse and innovative research sector, on engaged people and policy makers and on a favourable 
public opinion concerning biodiversity issues. This report describes the strengths of the European PGR 
conservation and use sector and the opportunities available for the development of a stronger PGR 
conservation and use system in Europe. It is our vision that by using the strengths within the EU PGR 
community and taking advantage of the existing opportunities, we can overcome the constraints that 
are currently present. This is a key message of the report. 
 
Gass and Thormann (1999) implemented a survey of plant genetic resource activities in 42 European 
countries. They concluded that a number of improvements have been made between 1995 and 1998 
but that progress in conservation and sustainable use of crop genetic resources is still very uneven 
across the region. Despite the additional progress achieved in the field of conservation and sustainable 
use of plant genetic resources since that time, Europe still lacks an integrated plant genetic resource 
programme already called for by Hardon (1999) who stressed the mutual interdependence between 
countries and the need to maximize access and use of genetic diversity in the interest of world 
agriculture and food production. In view of the globally increasing social and economic instabilities 
resulting from the anticipated rapid climate changes, we may not have another two decades time to 
debate how to increase the overall efficiency and effectiveness of PGRFA conservation and 
sustainable use in Europe. Time is running out. 
 
The ECPGR Steering Committee charged the Task Force on EU matters with the preparation of a 
Strategy Paper on the ECPGR relationships with the European Union/European Commission. The 
strategy paper of Engels et al. (2012) was spread in early 2013 about two years after the start of the 
PGR Secure project. Their paper describes concisely the policy framework and the current status of 
plant genetic resources conservation and utilisation measures in Europe, defines targets to be achieved 
by the PGR expert community as well as policy and recommends actions which may help to achieve 
the targets (Engels et al., 2012). 
 
The EC published the Report from the Commission to the European Parliament, the Council and the 
European Economic and Social Committee “Agricultural Genetic Resources - from conservation to 
sustainable use” on 28 November 2013, COM(2013) 838 final, (EC, 2013). The Commission 
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stressed that the conservation and sustainable use of genetic resources in agriculture contributes to 
the provision of public goods and eco-system services, being of key importance for sustainable 
agricultural production, which includes pollination, improved pest control, more resilient agro-
ecosystems, and soil stability. Accordingly, agricultural biodiversity contributes to food security by 
mitigating the risks associated with intensive and highly specialised production systems. This EC 
report and the strategy paper of Engels et al. (2012) describe actions needed to improve the 
conservation and sustainable use in more general terms. 
 
The very recent reorganization of the European Cooperative Programme on Plant Genetic Resources 
(ECPGR) and the increased interest and involvement of the EC in genetic resources activities provide 
a basis that should allow the plant genetic resources community to make a step forward and to 
establish a coherent European plant genetic resources programme and the infrastructures required to 
conserve and sustainably use plant genetic resources. 
2. Policy framework for plant genetic resources 
Actors in the field of conservation and sustainable use of plant genetic resources (PGR) including 
plant genetic resources for food and agriculture (PGRFA) are confronted with a complex policy 
framework. Tasks concerning the conservation and use of PGR are often shared between the policy 
domains nature conservation, agriculture, science and economy. In addition legal aspects are 
superimposed on biological and economic issues.  Accordingly, a high diversity of regulations at the 
national as well as European and international level deal with genetic resources. 
 
The EU plant protection laws regulate interest conflicts between the agriculture and nature 
conservation sector arising from the use of plant protection products in agriculture and horticulture. 
The goal of the plant protection law is to avoid unjustifiable impacts of plant protection measures on 
biodiversity (Gündermann, 2011). The aim of the Regulation (EC) No 1107/2009 of the European 
Parliament and of the Council of 21 October 2009 concerning the placing of plant protection products 
on the market and repealing Council Directives 79/117/EEC and 91/414/EEC and Directive 
2009/128/EC of the European Parliament and of the Council of 21 October 2009 establishing a 
framework for Community action is to achieve the sustainable use of pesticides. The term 
“sustainability” is explained in the introduction, paragraph 23: The Directive respects the fundamental 
rights and observes the principles recognised notably by the Charter of Fundamental Rights of the 
European Union. In particular, this Directive seeks to promote the integration into Community 
policies of a high level of environmental protection in accordance with the principle of sustainable 
development as laid down in Article 37 of that Charter. Directive 2009/128/EC furthermore 
encourages the member states to set up National Action Plans aimed at setting quantitative objectives, 
targets, measures, timetables and indicators […] in order to facilitate the implementation of this 
Directive. Regulation (EC) No 1107/2009, Directive 2009/128/EC and the Proposal for a regulation of 
the European Parliament and of the Council amending Directive 2001/18/EC as regards the possibility 
for the Member States to restrict or prohibit the cultivation of GMOs in their territory 
(COM(2010)0375 – C7-0178/2010 – 2010/0208(COD)) have been prepared inter alia as a means of 
providing services of general economic interest to European citizens. Plant Genetic Resources provide 
services of general economic interest, too. 
 
The Convention on Biological Diversity (CBD, 1992) sets the most important international framework 
for genetic diversity conservation and use. It covers the diversity within species, among species and of 
ecosystems. The International Treaty on Plant Genetic Resources for Food and Agriculture (IT-
PGRFA) in harmony with the CBD focuses on a set of genera and species specified in Annex I of the 
3 
agreement. The Treaty aims at facilitating international exchange of those genetic resources of pivotal 
importance to breeding progress and global food security (FAO, 2004). The CBD and IT-PGRFA texts 
frequently recommend actions and suggests the implementation according to the capacities and 
capabilities of a signatory party. 
 
Also the trade of products derived from PGR (varieties, seeds, planting materials) are subdued to 
regulations. The International Convention for the Protection of New Varieties of Plants (UPOV 
Convention), Council Regulation (EC) No 2100/94 of 27 July 1994 on Community plant variety 
rights
1
, Council Directives 2002/53/EC of 13 June 2002 on the common catalogue of varieties of 
agricultural plant species
2
 and 2002/55/EC of 13 June 2002 on the marketing of vegetable seed
3
 
regulate activities of plant breeders and their relationships with competing companies as well as 
farmers all deal - in a wider sense - with PGR. 
 
As concerns the conservation of landraces and former breeder’s varieties (subsumed under the legal 
term “conservation varieties”) Council Directive 2010/60/EU, 2009/145/EC and 2008/62/EC provide 
derogations (i) for marketing fodder plant seed mixtures for use in preservation of the environment, 
(ii) for accepting vegetable landraces and varieties traditionally grown in certain regions, threatened by 
genetic erosion and varieties with no intrinsic value for commercial production but developed growing 
under particular conditions; marketing of their seed and (iii) for agricultural landraces and varieties 
naturally adapted to local conditions, threatened by genetic erosion; marketing their seed and seed 
potatoes. 
 
Strikingly, potential or assumed damages of biodiversity including PGR caused by plant protection 
products or the growing of GMO and the trade of products derived from PGR are regulated while the 
resource itself has only a weak legal support. There is no EU mandatory legislation for PGR regulating 
the conservation and its sustainable use although there is common agreement that PGR as a 
component of biodiversity is, next to the natural resources water, soil and air, an equally important 
base of human welfare. Instead activities of stakeholder groups engaged in the conservation and 
sustainable use are controlled by several domain specific EU regulations as well as the two 
international agreements mentioned before. 
 
The Proposal for a Regulation of the European Parliament and of the Council on the production and 
making available on the market of plant reproductive material (plant reproductive material law) 
(COM(2013) 262, published on 6 May 2013) emphasizes that plant reproductive material is a 
fundamental input for the productivity, the diversity, and the health and quality of agriculture, 
horticulture and food and feed production and our environment. The Regulation would cover all types 
of plant reproductive material. The term is defined as plants or parts of plants capable of and intended 
for producing or reproducing entire plants. The definition places great importance to the reproductive 
capability of a genetic resource and is therefore less comprehensive than the CBD’s definition of the 
term “genetic resources”. The CBD definition encompasses functional units of heredity (which may no 
longer be able to reproduce under natural conditions) as well. 
 
Interestingly, the report calls for the strengthening of in situ conservation of agro-biodiversity. In 
addition the Commission argues that the weak horizontal coordination with other EU legislation, 
policies and strategies is an obstacle to their more efficient implementation and explains that in the 
                                                          
1
 OJ L 227, 1.9.1994, p. 1.
 2
 OJ L 193, 20.7.2002, p. 1.
 3
 OJ L 193, 20.7.2002, p. 33. 
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past years, agricultural policy in the EU has come to be seen as strategically important for food 
security and safety, the nutritional value of food, the environment, biodiversity and climate change. 
"Sustainable intensification" and greening of food crop production, in which yields are increased 
without adverse environmental impact and without the cultivation of more land, have become a 
central concern. Plant reproductive material legislation is critically important for reaching this aim. 
In order to take into account the needs of producers and the requirements of flexibility and 
proportionality, the Regulation will not to apply to plant reproductive material intended for testing 
and scientific purposes and intended for breeding (selection) purposes. In addition, it should not 
apply to material intended to or maintained in gene banks, organisations and networks of ex-situ 
and in-situ or on farm conservation of genetic resources following national strategies on 
conservation of genetic resources. Furthermore, plant reproductive material exchanged in kind 
between two persons other than professional operators is excluded from the scope of the 
Regulation. 
 
The fact that all stakeholder groups engaged in the conservation and use of plant genetic resources are 
specifically mentioned in an EU regulation is already a remarkable progress. By doing so it 
acknowledges the specific contributions of all stakeholders to the conservation of plant genetic 
resources (see chapter 5 of this report) and gives in a sense a conception of a holistic approach to 
conservation and sustainable use of PGR in Europe. 
 
The proposal was rejected by the European Parliament (EP) on 2
nd
 February, 2014 (EP, 2014). The 
responsible Committee on the Environment, Public Health and Food Safety reporting to the EP 
provided three major arguments as justification. The Committee doubted that the proposed regulation 
will meet the requirements of operators, consumers and competent authorities working in the different 
crop specific sectors, noted that the Commission acted pro-active and not on the request of Parties 
concerned and further argued that the implementation of the regulation would extend the remit of the 
Community Plant Variety Office.  
 
The latter argument needs to be reconsidered after submission of a revised proposal. Plant Variety 
Offices are managing PGR, though with a focus on variety candidates or varieties, and have developed 
many skills such characterisation and evaluation of candidate varieties and tools such as networks of 
testing sites, and documentation systems. Plant Variety Offices would be very competent partners in 
plant germplasm systems simply because they manage already an important part of PGR, the varieties. 
 
The Committee report mentioned at the end that many Member States emphasised that EU legislation 
on plant reproductive material needs to facilitate and encourage the maintenance of biodiversity in 
agriculture and horticulture. This was one of major objectives of the proposal which was also 
criticized by non-governmental organizations. Some of the critical comments may be justified or not. 
 
Importantly, there is an increasingly favourable view on PGR by the EU Commission. In the 1980s the 
EU Commission had to be persuaded by the EP and Member States to take actions in the field of PGR 
conservation. Since the 2000s, the Commission contributes plans such as the ‘Biodiversity action plan 
for the conservation of natural resources’ (COM(2001)0162, published on 27 March 2001), strategies 
such as ‘Our life insurance, our natural capital: an EU biodiversity strategy to 2020” ( 
COM(2011)244, published on 3 May 2011) and more recently a report entitled ‘Agricultural Genetic 
Resources – from conservation to sustainable use’ (COM(2013) 838 (EC, 2013) which are significant 
policy documents backstopping actors of the PGR community. As compared to the 1980s the political 
framework conditions changed completely. They are much more favourable today as indicated by the 
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fact that EU institutions get increasingly engaged in the conception of a plant germplasm system in 
Europe. 
3. Defining “sustainable use” 
The “sustainable use“ of components of biological diversity is defined in article 2 of the Convention 
on Biological Diversity (CBD, 1992) and is being used (not only) by the plant genetic resources 
community since then without setting the criteria needed to measure if a use is sustainable. Often a 
careful use of a resource is called sustainable which is a wrong perception and interpretation of the 
sustainability concept (for example: Alpmann, 2010). Before describing and discussing strategies 
targeting at the organisation of a EU-PGS, the meaning of the term “sustainability” is therefore briefly 
discussed in the current report. 
 
The IT-PGRFA (FAO, 2004) recommends the Contracting Parties to develop and maintain appropriate 
policy and legal measures that promote the sustainable use of PGRFA, without defining precise 
sustainability criteria. According to Cowling (2012) “sustainable plant breeding can be defined as 
productive and competitive breeding that is achieved without loss of genetic diversity in the elite 
breeding population during the professional career of the breeder. Breeding is often productive but 
not sustainable”. In other words to be economically successful breeders select elite germplasm and by 
doing so narrow genetic diversity in their current breeding pool. It is common practice in breeding to 
replenish genetic diversity by introgression of specific traits or incorporation of novel genetic variation 
from CWR, landraces or other germplasm. Breeders can risk losing traits in the breeding pool as long 
as the genetic resources are sustainably managed.  
 
Sustainable use of plant genetic resources is thus more than the professional management of breeding 
pools of a crop. H.-R. Gregorius (personal communication, 2010) defined the sustainable use of 
genetic resources following Kleinschmit (2005). In sustainable use systems, the products of breeding 
must not impair the initial resources from which they originate (first principle), initial genetic 
resources must be self-regenerating populations with adaptive capacities (second principle), and 
breeding and the products of breeding must not have detrimental effects on other resources (third 
principle). This definition, in particular the third principle, encompasses resources such as crop wild 
relatives or landraces not directly used in breeding programmes
4
). 
 
The logical management unit for conservation is the gene pool of a crop species as defined by Harlan 
and de Wet (1971). The sustainable treatment of a crop gene pool encompasses the conservation 
management of crop wild relatives and landraces as well as the management of genetic diversity in 
pre-breeding programmes and in the elite breeding pools. An exemplary work plan for the 
management of a gene pool is described in Appendix III. 
 
Sustainable use of genetic resources would exist if the components of a crop gene pool are used by 
plant breeders and farmers in the development and deployment of new varieties, in a manner that does 
not diminish the available genetic diversity for future crop improvement (FAO, 2012). FAO (2012) 
                                                          
4 This complex issue would require a more differentiated description. Clover is used to illustrate the third principle. If breeding activities 
result in the use of widely grown varieties of an out-breeding species such as Trifolium repens in the agricultural production (Hargreaves et 
al., 2009), there is a risk that autochthonous populations are replaced by varieties or pollinated by varieties. In the first case the genetic 
resource is wiped out, in the second case the genetic integrity of the genetic resource is affected. We do need improved varieties, and the 
task of plant breeders is to create them. We should however be aware of the consequences of the deployment of successful plant breeding 
products on other resources. This concern is addressed by the third principle. 
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provides examples of sustainable and non-sustainable use. Non-sustainable use would exist if a new 
variety replaces a landrace which has not been adequately conserved. 
 
The compliance of this goal with the practice of the crop gene pool treatment is in principle possible. 
For each crop the primary, secondary and tertiary gene pool can be described depending upon the crop 
and the effectiveness of conservation management measures established by assessing the conservation 
status of species according to IUCN criteria. A sustainable treatment of the breeding pool can be 
assessed by measuring traits in time series and by calculating the balance (gain through base 
broadening efforts versus loss of diversity through selection) as was done by Ordon et al. (2005) for 
barley.  
 
Plant breeding is the science of adapting the genetics of plants for the benefit of humankind. The 
overall aim of plant breeding is to improve the quality, performance diversity of crops with the 
objective of developing plants better adapted to human needs (ESA; http://www.euroseeds.org/). To 
this end genes, from various sources are transferred into elite breeding pools through pre-breeding 
programmes. Candidate varieties are tested and if they meet the criteria for variety protection, basic 
seed is produced which enters as certified seed the market. These varieties are used for primary 
production. If candidate varieties fail economically, they may be used as parents in the breeding 
programme. Varieties that are no longer protected can be used as parents in breeding programmes 
and/or conserved in genebanks, and/or are maintained on farm / in garden as a conservation variety. 
 
In Fig. 1 the position of plant breeding among related activities in the various sectors is shown. The 
“plant breeding system” can be defined as including not only pre-breeding and breeding but also PGR 
conservation and breeding research that are the prerequisites for plant breeding and finally crop 
production that brings the end result onto the market. This is the definition that we will use in the 
following text. Actors working in the nature and species conservation sector, in genebanks, in the 
public research sector, in plant breeding and in crop production altogether manage genetic diversity 
contained in that system. The different sectors are connected and interdependent as illustrated in Fig. 
1.  
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Figure 1. From environment protection to crop production: a connected and interdependent system. Horizontal 
boxes indicate fields of interest suited for closer cooperation (adapted from Neumann, 2013). 
 
The loss of genetic variation contained in the system would be minimal provided that there is no loss 
of genetic variation in wild plant species, minimal genetic erosion in genebank holdings, in plant 
breeding programmes or in landraces managed on farm. In a natural population processes such as 
genetic drift, selection and mutation results in continuous loss as well as gain of variation and there is 
a potential for adaptations to new environments, and given time, the creation of new species. 
 
The development of comprehensive, complementary conservation strategies have been on the CBD 
and IT-PGRFA agendas for a long time. However, the call for the deployment of complementary 
conservation strategies has not resulted in systematic scientific investigations of the issue, likely 
because the research communities are separated in breeding research and research on nature/species 
conservation. Human induced climate change that may lead to accelerated species extinction (Jarvis et 
al., 2008), as well as reduced population size and thereby reduced evolutionary potential. Also the 
discontinuation of pre-breeding research or the closure of no longer competitive breeding programmes 
lead to loss of variation in cultivated species, if the breeding material is not timely handed over to 
genebanks, and genetic drift in gene bank accessions result in a decline of genetic variation in ex situ 
collections. 
 
The management of genetic resources on-farm is a vividly, and often controversially, discussed issue 
touching the four sectors A to D presented in Fig. 2. On-farm management concerns specific genetic 
material, cultivated at a specific site over a period of years. This period may be short (several years) if 
an obsolete variety is grown only as long as the agri-environmental measure provides financial 
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incentives or very long (several decades) if a landrace has been grown by villagers for non-profit, i.e. 
cultural reasons. 
 
 
Figure 2. Description of a crop specific plant breeding system. 1: Genetic drift within the populations or the 
extinction of a species causes genetic erosion. 2: Threatened populations are conserved ex situ. 3: Genetic drift 
causes genetic erosion during reproduction. 4: Plant breeders use genebank accessions. Plant breeders withdraw 
varieties from the market, maintain and/or use the material in house or donate the material to a genebank or 
donate material to genebanks. 5: Plant breeder’s selection causes genetic erosion in the breeding pool. If the crop 
gene pool is managed sustainably, the breeding pool can be replenished via genebank collections. 6: Breeders 
provide farmers with seed or planting material. 7: Gene flow between crops and related wild species create new 
variation. Crop-wild-weed complexes are either considered an advantage (broadening the genetic basis of the 
crop in traditional production systems) or a disadvantage (genetic pollution of the related wild species). 8: If a 
variety is withdrawn from the market or a landraces is no longer used by a local community and not timely 
collected and preserved in genebanks a loss of genetic diversity may occur. 
 
Becker et al. (2000) illustrated the dynamics of on-farm management as can been seen in Fig. 3. An 
occurrence (population) may be extinct and only known from historical records or existing. If it is 
existing, it will be used and maintained at the original site and will adapt further to local conditions. 
This is the typical case of a landrace according to the definition cited by Negri et al. (2009). 
 
People may transfer the landrace to another place and maintain the material through use. If the 
material is passed on to additional persons and grown at additional, various sites it will differentiate 
through human induced selection as well as natural adaptive processes. The landrace can also be 
collected and given to a genebank for ex situ conservation. If the landrace is lost, genebanks can 
provide people with the accession. The accession can be grown at the original location (re-
introduction) or grown at a different location (introduction) where a user may decide to make crosses 
with the local material to enlarge the breeding pool. Exchange of material and introduction to other 
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locations creates new genetic variation and is therefore an important process in maintaining genetic 
diversity in a crop species. 
 
 
Figure 3. On-farm management as dynamic process requires temporal continuity and flexibility with respect to 
the exchange of material between interested parties. Adapted from Fig. 2 in Becker et al. (2000). 
 
As long as the main driving forces of genetic erosion, such as climate change, are not controlled the 
loss of genetic variation in plant breeding systems will progress. As financial means for PGR 
conservation will always be limited decisions on the prioritization of activities are inevitable. 
 
The number of crop and crop wild relative species native to the EU member states is estimated as 
13,875 species of which at least 2665 are endemic (Kell et al., 2008). It is highly unlikely that all of 
these species can be monitored and managed in the landscape where they naturally occur. It seems also 
unlikely that genebanks can conserve the full range of genetic variation of each of these species ex 
situ. 
 
There are two different approaches that may help mitigate the loss of genetic variation in crops and 
crop wild relatives. The first one is targeted on the maintenance or improvement of economic and 
ecological frame conditions suited to promote the conservation of plant genetic resources. The second 
approach targets specific crop gene pools. The latter would allow us to measure the effects of 
management actions on genetic diversity contained that gene pool. 
 
Concerning the economic and ecological frame conditions, agro-environmental measures financed 
through the rural development programme of the EC as well as the Natura 2000 protected area schema 
with the LIFE-programme as a source of financial means are suited to maintain, improve or create 
favourable conditions for the conservation of CWR and landraces. The number and goal of projects 
funded via agro-environmental measures depend on the interest member states and their provinces to 
launch respective funding schemes and in the interest of individual farmers in applying for projects. 
The measures may contribute to the conservation of PGR by supporting farm enterprises using 
traditional cultivars for the production of agricultural goods in remote areas or on marginal soils. 
Farmer in these areas may also apply specific production systems promoting the floristic diversity 
within their fields. The direct effect of measures on the conservation of a crop gene pool will be 
difficult to assess as projects may already end after five years (see for example guidelines for agri-
environmental measures of NMELV (2014). Whitefield (2006) reported on investigations performed 
by a group of researchers into the effects of agri-environmental schemes on biodiversity. The schemes 
were funded by the EC and member states with 3.5 billion € annually in that period. The group 
concluded that the minimal benefits to biodiversity generated by the schemes are not proportional to 
the financial investments. However they argued that agri-environmental measures do have the 
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potential to contribute to biodiversity conservation. To this end Europe's agri-environment schemes 
should be grounded on system models and clear biodiversity targets which would allow collecting data 
required for an analysis of the functioning of the schemes. 
 
The Natura 2000 protected area scheme has a clear structure (defined areas, defined species to be long-
term monitored, reporting and controlling system). The loss or gain in species diversity and the 
conservation status of individual species is possible. The scheme can contribute indirectly to the 
conservation of a crop gene pool through the habitat management. As the magnitude of genetic 
diversity contained in a crop gene pool and the ecogeographic distribution pattern of genetic diversity 
within a specific species are rarely known, the effects of the Natura 2000 scheme on the conservation 
of a crop gene pool cannot be measured (yet). 
 
Concerning the crop gene pool as management object, Bilz et al. (2011) assessed the threat status of 
572 CWR species native to the geographic European region and concluded that at least 11.5% are 
considered as threatened. For a number of crops of high economic importance the percentage of 
threatened species within the group of assessed species ranges between 0% and 50% and is alarmingly 
high. If parts of a crop gene pool are obviously under threat the PGR conservation and use community 
should immediately take actions targeted to safeguard the genetic diversity of a CWR species in 
genebanks and to establish production and habitat conditions promoting the existence and 
development of CWR and landraces in situ. The choice of a specific crop gene pool as management 
object facilitates conservation actions insofar that institutions already involved in the conservation and 
sustainable management of this gene pool can be identified and mobilized. Although they belong to 
different stakeholder groups with own interests they share a common responsibility for the sustainable 
management of the gene pool. 
4. The PGR stakeholders concerned 
Even a simple model forces us to make explicit the interests of the stakeholders and to clearly address 
the current internal and external limitations of a national PGS as a component of an emerging EU-
PGS. We have identified five major stakeholders, namely genebanks, public research institutes, 
breeding companies, agro-NGOs and governments. For all of them their major activities have been 
determined. 
 
The genebank sector  
 ex situ management and to different degrees also in situ and on-farm conservation 
 provision of services to users (distribution of accessions, knowledge transfer, etc.) 
 research on PGR issues (from population genetical studies to policy studies)  
 
The public research sector 
 observes and addresses new problems in crop production and elaborates solutions in 
cooperation with plant breeders and the genebanks 
 performs fundamental and applied research to produce knowledge and promote breeding 
progress. For example: evaluation methods, breeding procedures, conservation techniques and 
knowledge of genetic diversity and its distribution 
 performs strategic research dealing with the effects of variety breeding on crop genetic 
diversity in agricultural production systems (Ordon et al., 2005; Peltonen-Sainio et al., 2008) 
 develops and provides improved germplasm 
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The plant breeding sector (private or public) 
 communicates with farm enterprises and signals and addresses new problems in crop 
production 
 maintains and improves elite breeding pools of a wide range of crop species to be able to cope 
with current and newly emerging problems in crop production 
 develops varieties adapted to the current needs of farmers 
 supplies farmers with certified seeds and planting material 
 
The agri-NGO sector 
This group is difficult to describe as it is composed of agricultural and horticultural enterprises mainly 
active in the ecological farming sector (but not exclusive such as private extension services in Bulgaria 
or Romania), seed saver organisations, and non-profit associations engaged in public policy advocacy 
to influence decision makers. The same persons may be active as producer and engaged in policy as 
well. Agri-NGOs can be ascribed two different roles, namely 
1. Plant producers 
 produce seeds and planting materials 
 evaluate germplasm (varieties, landraces) under practical conditions 
 use variety seeds and planting material for the primary production 
 maintain underutilised crops, landraces and former breeders’ varieties in agricultural 
production systems 
2. Policy groupings 
 contribute to public awareness raising on plant genetic resources matters via seed saver 
associations 
 exert independent public control on governmental agrobiodiversity policies 
 influence through public awareness actions purchase decisions of consumers. The decisions 
feedback on plant species diversity in production systems 
 
The governmental sector 
 directs agricultural policy resulting in a dynamic temporal and spatial change of the number of 
crops in production and the area of coverage (Piorr and Lehmann, 2004; Bonneuil et al., 2012) 
 provides the strategic, programmatic and legal framework for a national PGS 
 is involved in EU policies related to plant genetic resources 
 is responsible for international agreements such as CBD, the Treaty 
 oversees the functioning of the stakeholder sectors 
 oversees the functioning of services provided by public organisations to ensure the 
conservation and sustainable use of plant genetic resources 
 promotes the cooperation and task-sharing between stakeholder sectors 
 ensures the sustainable operation of the national PGS 
 
The different sectors are interdependent. Each of the five sectors has a specific and self-contained task 
to perform and by doing so makes a specific contribution to the PGS. While the first four sectors 
physically handle genetic resources in PGS, the governmental sector stands outside a PGS and fulfils a 
controlling and/or steering role.  
 
For the functioning of a PGS several basic principles and tools are required, namely 
 a jointly elaborated and approved plant genetic resources strategy 
 a jointly elaborated programme and rolling plan of action 
 a stakeholder board supervising the programme and actions 
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 adequate funding of public core tasks indispensible for the smooth functioning of a PGS 
5. Towards a European Plant Germplasm System 
Under optimal conditions all stakeholder groups can perform their tasks in a manner enabling the 
conservation and sustainable use of plant genetic resources. The real world of PGR conservation and 
use is not optimally organised and therefore an analysis of the external and internal factors 
determining the current situation in Europe is needed. 
 
The European region stands out with respect to its geographic, ecological and cultural diversity. The 
complexity of landscapes corresponds with the high diversity in wild plant species and crop landraces. 
This kind of natural diversity is clearly a valuable, unique asset. Many European countries have 
elaborated national strategies addressing the need to maintain, develop and use the genetic diversity of 
crops and their related wild species in a sustainable manner. National strategies and work programmes 
are complemented by EU policy papers. Programmes such as the council regulation 1467/94 and 
870/2004 supported a diversity of smaller PGR projects. 
 
The ECPGR is the only organisational infrastructure for PGR conservation and use integrating all 
European countries. The ECPGR has 43 member countries and two associated countries. Twenty-
seven of the 45 countries are at the same time EU member countries (the EU country Luxembourg is 
not ECPGR member country). More than 40 European countries will likely sign phase IX of the 
ECPGR programme which started in January 2014. The annual financial contribution in phase VIII 
ranged between 2,750 to 50,000 Euro per country and the total expected budget for phase VIII 
amounted 2,215,450 €. Several countries decided not to pay all rates. The ECPGR secretariat reported 
in November 2012 a total of 401,915 € outstanding contributions in at the end of phase VIII. The 
budget is mainly used for the organization and implementation of meetings which are attended by 
country representatives according to a quota system. In phase VIII a total of 387 quota existed of 
which 339 were used. More often than larger countries smaller countries have not completely paid 
their share of the ECPGR budget (17 in total) or fully exploited the country quota in phase VIII (21 in 
total). The ECPGR programme is thus not a strong, fixed infrastructure for PGR activities but an 
association of voluntary members which support the programme according to their current interest, 
national policies, capacities and capabilities. The countries’ interest in a well-organized European 
PGR conservation and use programme also depends on plant breeding and breeding research activities 
in individual EU countries which is higher in countries with a strong seed industry. 
 
This description of the European situation indicates that the political and economic framework 
conditions for a European plant germplasm system are much more complex than in countries such as 
the USA where a federal government can decide to provide a budget for funding of a single, fully 
functioning infrastructure for PGR conservation. In Europe, a more effective and efficient plant 
germplasm system will only emerge if countries are given the opportunity to contribute to the system 
according to the country’s capability to generate returns corresponding to the national investments into 
that system. 
 
The SWOT analysis is very useful when trying to understand complex systems by identifying both 
internal (Strengths and Weaknesses) and external (Opportunities and Threats) factors affecting a 
system. The main goal of a SWOT analysis is to dissect complex problems into more manageable 
units and to elaborate concrete actions suited to resolve problems. At the heart of this analysis is the 
identification of the strengths, weaknesses, opportunities and threats for a company, organisation or 
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similar entities. At the end of the analyses the increased knowledge and understanding of the system is 
used to develop strategies for its improvement. 
 
A formal SWOT was conducted in three separate steps for each stakeholder group. First (1), a target 
state was identified. Here we ask ourselves: what kind of system do we aim for? This step is not 
always explicitly done in SWOT analyses, but the state that is considered as the goal or ideal state 
does affect what is considered strength or weakness, opportunity or threat. Therefore, to explicitly 
describe the target state makes the process more transparent. The second step (2) is to identify the 
internal and external factors that affect the system and categorise them as strengths, weaknesses, 
opportunities or threats. The third (3), and last, step of the analysis is to develop strategies on how to 
improve the system. Here we used the information from step two to identify four different types of 
strategies: strength and opportunity strategy (SO), strength and threat strategy (ST), weakness 
and opportunity strategy (WO) and weakness and threat strategy (WT) (see Appendix II). The 
general approach is to take advantage of the strengths and opportunities of the system, while 
minimising the weaknesses and threats. 
 
5.1 Targets, SWOT and strategies per stakeholder 
The rational for a European Cooperative Programme for Conservation and Exchange of Crop Genetic 
Resources (IBPGR, 1984) were described by the authors of the introduction to the programme with the 
following words: “In the past, plant breeders frequently discarded materials that were of no further 
interest in their breeding programmes because such materials could always be obtained again from 
those areas of the world recognized as centres of diversity. However, when concern was expressed in 
the 1960s that these reservoirs of diversity were being eroded and materials in some areas […] were 
being lost at alarming rates, the need became apparent for the careful husbanding of the resources 
already in collections and for their long-term conservation.” At that time the ECPGR programme 
aimed at the establishment of a European network of genebanks entrusted with the collection and 
conservation of endangered germplasm. The combat of genetic erosion still is the main task of 
genebanks. According to the second Report on the State of the World's Plant Genetic Resources for 
Food and Agriculture, 1,725,315 accessions are kept in European genebanks. Approximately 1.1 
million accessions were reported to EURISCO by 43 national focal points representing 327 holding 
institute (FAO, 2010; EURISCO catalogue, 2014). 
 
There is a unanimous consent that the ex situ conservation technique is not enough to halt the loss of 
genetic diversity in crop gene pools. The ex situ conservation technique rather complements the 
husbanding of breeding pools, genetic diversity of landraces and crop wild relatives in the natural 
surrounding where they have developed their distinctive properties. Genebanks would be the most 
obvious body to organize and manage a PGR conservation programme, herein after referred to as Plant 
Germplasm System (PGS), combining the best elements of the ex situ, in situ and on-farm 
conservation technique. This task would encompass all PGR for which a nation claims sovereign 
rights and by doing so accepts responsibility for its long-term maintenance in concert with the 
international agreements, i.e. CBD and the IT-PGRFA. Responsibility does not necessarily mean that 
only national funds are to be used to cover costs related to the implementation of a comprehensive 
PGR conservation programme. 
 
The role of genebanks is to organise the management of landraces, crop wild relatives and other PGR 
in such a way that these resources continue to pass on the whole range of genetic variation from one 
generation to the next. National genebanks meeting this claim do not exist in the EU or geographic 
Europe. The reasons for this are manifold and have been described in (Appendix I and II). The main 
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goal of an EU strategy for PGR should be to improve national PGS as they constitute the basis of a 
EU-PGS (Fig. 4).  
The achievement of the goals will depend on the capacities and capabilities of each country. The 
current state of a national PGS can be described and the measures undertaken to maintain or improve 
the current state can be measured with response indicators. Response indicators demonstrate the 
efforts of a community to solve problems and to reach a defined target state.  
 
The information presented in the Country/region Reports Based on Stakeholder Interviews (Appendix 
I) and the Online Questionnaire Report (Appendix II) was used to formulate target states. The target 
states were critically reviewed by more than 80 PGR experts from 21 EU member states during a 
workshop held at Wageningen, November 2013 (PGR Secure, 2014).  
 
The targets suggested in the Appendix II are repeated in this report, partly adapted to recent 
developments such as the approval of the Regulation of the European Parliament and of the Council 
on Compliance Measures for Users from the Nagoya Protocol on Access to Genetic Resources and the 
Fair and Equitable Sharing of Benefits Arising from their Utilization in the Union or revised. The 
current report focuses on the targets and strategies on how to reach these targets. The reader will find a 
complete list of SWOT per stakeholder group in Appendix II. 
 
 
 
Figure 4. Semi-structured interviews were used to gain insight into the functioning of several national PGS 
(outer circles). The results were reported in Appendix I. The results of the online questionnaire have been used to 
analyse strengths, weaknesses, opportunities and threats at the European level symbolized by the inner box. The 
results have been compiled, interpreted and reported in detail in Appendix II. 
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5.1.1. Genebanks 
 
Target state 1: European countries interacting with the EU-PGS do so on the basis of a national 
biodiversity/agro-biodiversity strategy and a national PGR programme. 
 
The State of the World’s Plant Genetic Resources Report is a tool for monitoring the implementation 
of the Global Plan of Action for Conservation and Sustainable Use of Plant Genetic Resources for 
Food and Agriculture. Most of the EU countries (20 out of 28 member states) contributed to this 
process by preparing and submitting country reports. These reports describe the state of national PGS.  
Several countries have developed PGR strategies and national work programmes, which are to be 
considered as strengths (internal factor) of a EU-PGS. EU policy documents such as “Our life 
insurance, our natural capital: an EU biodiversity strategy to 2020” of the Council of the European 
Countries (Commission document SEC(2011) 540 final) underpin the need for a well-organised EU-
PGS and are to be considered an opportunity (external factor). The existing strategies and PGR 
national work programmes can be utilized as blue prints for further development of national 
biodiversity/agro-biodiversity strategies and work programmes as well as a matching EU-strategy and 
work programmes. This is a typical condition suited for the application of the SO-strategy aiming at 
maximizing both strengths and opportunities. 
 
The degree of implementation of the strategy can be measured. The response would be estimated by 
the percentage of existing national PGR strategies and work programmes describing ex situ, in situ and 
on-farm conservation actions. The existence of a EU PGR strategy and work programme integrating 
national strategies and work programmes would be the measure of implementation at the EU level.   
 
Target state 2: The national PGSs develop and implement a comprehensive conservation strategy for 
plant genetic resources, including stable funding, which combines the advantages of the ex situ, in situ 
and on-farm management techniques. 
 
Although genebanks in Europe altogether dispose of large pool of experts in germplasm conservation, 
they are not a driving force with respect to the development of complementary PGR conservation 
actions called for by the CBD and the IT-PGRFA. Underfunding of European plant genetic resource 
conservation and utilisation work is widely conceived as a serious problem. Ultimately underfunding 
leads to the loss of unique PGR ex situ, in situ and on-farm, which cannot be used anymore for 
research and development of new cultivars. Underfunding does not only affect the whole genebank 
operation from acquisition to distribution but eventually also affects the possibilities for innovation in 
genebanking. The appropriate strategy for achieving target 2 is a WO-strategy aiming at minimizing 
weaknesses while making maximal use of opportunities. Institutions performing public task compete 
for public funds, which are always limited. Genebanks often justify their work with terms like 
“provisions for existence” or “control of genetic erosion in crops”. In order to overcome the weak 
financial basis genebanks could demonstrate the specific benefits of their activities to the society. In 
this respect, the Center for Genetic Resources, The Netherlands (CGN) is an outstanding model in that 
it has defined mandate crops of national interest and is providing specific service to the seed industry, 
the policy makers and other partners. Raising the profile of national genebanks may therefore help 
improving the financial basis. There are a number of favourable external factors such as the positive 
attitude in the society with respect to diversity themes. The environmental protection and biodiversity 
conservation policy is an important issue in the public debate and media. There is growing interest in 
the in situ conservation of crop wild relatives and other useful plants and increasing expertise that can 
be utilized to develop national in situ conservation concepts, strategies and work plans. The on-farm 
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conservation technique is no longer seen as a side activity in agriculture pursued by agro-NGOs but 
acknowledged as a mean of maintaining the diversity of landraces that would otherwise be lost and a 
mean to generate supplementary income for farmers. The knowledge available from farmers, agro-
NGOs, local authorities, and other relevant stakeholders in the field of on-farm management of PGRs, 
to develop on-farm conservation concepts, strategies and/or reinforce work plans at the national and 
European-level as well. The ECPGR can serve as a communication platform to negotiate and approve 
a European-wide comprehensive PGR conservation strategy. Engels et al. (2012) suggested the 
establishment of a new programme on conservation, characterisation, collecting and utilization of 
genetic resources to succeed EC regulation 870/2004 and to raise the funding volume of a next 
regulation up to 100 million €. These authors further proposed installing ECPGR as an implementing 
agency for the plant genetic resources sub-domain.  
 
The effects of the WO-strategy can be measured by evaluating national PGR strategies and the 
assessment of trends in funding of national PGR programmes. At the European level the response 
criteria to measure the achievement of the target state 2 would be the degree of specificity and 
integration of national PGS in a EU-PGS respectively task sharing between member states. 
 
Target state 3: The national genebanks, as the core element of the PGS, are juridically independent or 
have earmarked funding within the host institution and are adequately funded by their governments. 
 
The insufficient promotion of germplasm conservation and use activities at all governmental levels 
prevents adequate funding of most of the national genebanks. In some countries the funding of PGS 
activities is even decreasing. Programmes of national genebanks contribute to the international co-
operation on plant genetic resources since the adoption of the Global Plan of Action. This contribution 
consists of policy support and includes legal obligations (ABS, MLS/sMTA) ensuing from the 
Convention on Biological Diversity and the IT-PGRFA. Statutory tasks are characterised by legal 
obligations and their implementation requires stable funding. National genebanks can strive for the 
assignment of statutory tasks by the respective national Ministry and deal with the Ministry on a 
juridically independent status, budget and programme. The weak financial basis can be improved by 
making use of legal obligations, i.e. the application of the WO strategy is appropriate under these 
conditions. 
 
The response can be measured as percentage of national genebanks with a juridically independent 
status or a budget that cannot be transferred to other departments of the institution operating the 
genebank. 
 
Target state 4. National PGSs’ operations meet a mutually agreed minimal set of quality management 
system criteria. These criteria are described under 4a-g below 
 
Target state 4a-c: A National Inventory (NI) of genebank accessions (4a), CWR (4b) and landraces 
(4c) exists, is regularly updated and uploaded to EURISCO. 
 
All national PGS in Europe operate computerised genebank information systems and upload NI data 
on genebank accessions to EURISCO. EURISCO supports the establishment of a virtual European 
genebank through the AEGIS process. NI of CWR and landraces are being established in many 
European countries. The financial support, which can be provided by the ECPGR programme, to host, 
operate and further develop EURISCO is limited. Inadequate funding of this core component of a EU-
PGS jeopardises its development towards a fully functioning system composed of a search catalogue 
for ex situ accession (4a), occurrences of CWR (4b) and landraces (4c). The existence of EURISCO 
17 
supported by institutions responsible for NIs in 43 European countries is a strength and good basis to 
negotiate with the EU on the provision of additional funds required to create and operate a 
comprehensive European plant germplasm information infrastructure. The application of the ST 
strategy can be applied to reach target 4. The strategy would encompass maximizing strength by 
expanding or building national CWR and landrace inventories and minimizing threats through 
appropriate funding of EURISCO. 
 
The response can be measured by the percentage of NI of germplasm managed ex situ, in situ and on-
farm and by the development of the budget for EURISCO. The calculation basis (28 EU member 
states or 43 ECPGR members) is to be decided. 
 
Target state 4d: Gene bank accessions are conserved according to a jointly agreed guideline such as 
the AEGIS Quality System (AQUAS) (Engels and Maggioni, 2009) 
 
This goal is hampered on two levels. Limited funding within national gene banks hampers 
improvement of conservation management measure within each gene bank. Improvements of national 
genebank conservation management would be the expected response to the establishment of a quality 
management system. Proposal on how to overcome the weak financial basis of genebanks have 
already been described in the context of target 2 and 3. 
 
The financial endowment of the ECPGR limits the possibilities to coordinate and assist in this process. 
The AQUAS consists of genebank quality management systems, which have to be established and 
harmonized, i.e. coordinated at the European level. The establishment itself should not be based on 
input in kind of ECPGR working groups but on project funds for each genebank and the coordinator as 
well. The EU offers funding schemes for the establishment of research infrastructures. These 
opportunities can be used to support the establishment of AQUAS. The WO strategy seems 
appropriate for solving this task. 
 
The response can be measured by the percentage of genebanks having established AQUAS. The 
improvement of the genebank conservation management by comparing AQUAS with the current 
genebank practices. 
 
Target state 4e: Characterisation and evaluation data are recorded, preferably following the single 
observation concept (raw data), which allows the re-use of the data in research 
 
The paucity of characterisation and evaluation data in web-based genebank information systems is 
often criticized by researchers and breeders. It is a serious weakness of PGSs existing in Europe 
limiting access to data and material also by the global genebank user community. Genebanks in 
Europe and the EU have a large pool of crop experts and several database experts at their disposal; 
some genebanks run sophisticated information systems and/or host European Central Crop Databases 
(ECCDBs) offering online access to characterisation and evaluation data. A way forward would be to 
use the ECPGR as a communication and planning platform and the expertise available with the 
ECPGR to further a European plant germplasm information infrastructure on the basis of EURISCO 
and successfully operating ECCDBs. There are two kind of opportunities around that will help 
overcoming this weakness of genebanks within the context of a WO strategy. Firstly, since the 
establishment of most of the operating genebank databases, information sciences emerged and 
developed rapidly. However, information scientists are rarely working at genebanks due to higher 
salaries paid outside the genebank sector. Secondly, the EU offers funding schemes for the 
establishment of research infrastructures. Genebank information systems populated with 
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characterization and evaluation raw data constitute a very important research infrastructure 
component. The PGR community should make use of both opportunities within an infrastructure 
project aiming at the establishment of national genebank information systems that can easily be 
communicated through a single access point for users at the European level. 
 
Improvements concerning target 4e can be measured by a successful project application and 
implementation. After the implementation of a system progress can be measure by a panel of users 
testing the information service provided by the genebank sector. The panel would report regularly to 
the ECPGR Steering Committee and the Commission of the European Countries. 
 
Target state 4f: National PGSs respect germplasm access and exchange rules detailed in an EU-ABS 
guideline 
 
Lack of understanding of CBD and IT-PGRFA issues currently hampers the utilisation of PGS 
materials in plant breeding. The Regulation of the European Parliament and of the Council on 
Compliance Measures for Users from the Nagoya Protocol on Access to Genetic Resources and the 
Fair and Equitable Sharing of Benefits Arising from their Utilization in the Union (PE-CONS 
131/2/13) has passed the EP on 16 April 2014. Article 13 describes complementary measures that the 
Commission and Member States shall undertake, as appropriate, to (a) promote and encourage 
information, awareness-raising and training activities to help stakeholders […] to understand their 
obligations arising from the implementation of this Regulation, […]; (b) encourage the development of 
sectoral codes of conduct, model contractual clauses, guidelines and best practices, particularly where 
they would benefit […] researchers and small and medium-sized enterprises; (c) promote the 
development and use of cost-effective communication tools and systems in support of monitoring and 
tracking the utilisation of genetic resources and traditional knowledge associated with genetic 
resources by collections and users; (d) provide technical and other guidance to users, taking into 
account the situation of […] researchers and of small and medium-sized enterprises, in order to 
facilitate compliance with the requirements of this Regulation. This regulation helps clarifying the 
obligations of research institutes and companies which access plant genetic resources after coming into 
force of the Nagoya protocol in the country having sovereign rights on this specific genetic resource. 
Member States are instructed to implement Article 13. This will contribute to the legal certainty 
concerning rights and obligations of the germplasm users and facilitate the access to PGR. The launch 
of the Regulation is a good example of how newly emerging opportunities can be applied to overcome 
weaknesses with the context of a WO strategy. 
 
The response can be measured by the progress made in the implementation of Article 13 in the 
Member States and the EU. The effect of the regulation on the use of PGR in plant breeding research 
and plant breeding can be measured as number of germplasm samples accessed after coming into force 
of the regulation at the national level and the EU.  
 
Target state 4g: Germplasm collection is based on gap analysis and guided by a European-wide 
review system for collecting mission proposals 
 
The PGSs currently organise fewer collecting activities than in the past and therefore genebanks may 
no longer sufficiently function as authorities controlling genetic erosion. CWR and landraces continue 
to go extinct. This misfunction of the genebank system is an inacceptable weakness.  Collection of 
germplasm is driven by individual interest rather than by systematic procedures such as threat 
assessments and concerted actions. The crop specific expertise available in the ECPGR programme is 
an opportunity suited to overcome this weakness. It can serve as platform for assessing genetic erosion 
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in CWR, landrace and former breeders’ varieties and as an expert panel charged with the review, 
revision and support of collecting mission proposals. The WO strategy can be applied. 
 
The establishment of a review system through the ECPGR to evaluate scientific and administrative 
aspect of collecting mission proposals would be a criterion to measure response. The number of 
accessions collected to safeguard occurrences of CWR and landraces would be another measure. 
 
Target state 5: The EU approves a regulation required to provide long-term co-funding for the 
establishment, improvement and operation of EU-PGS infrastructures 
 
The EU-28 states form a strong fraction of the ECPGR community and can use this strength to 
negotiate with the EU on a regulation which allows long-term provision of funds for a EU-PGS. If 
funding of PGR activities remain at the current level (national and EU-wide) there is the risk of loss of 
interest and input in kind into the ECPGR programme by the genebank and users community, which in 
turn can result in the disintegration of the ECPGR community and programme. This situation is 
exemplary for the application of the ST strategy.  Partners in the PGS are not in the position to decide 
on funding of the PGS but they can try to reduce the likelihood and impacts of threats to the PGSs. 
They can continue to remember that CWR, landraces and other germplasm are indispensible sources 
of genetic variation warranting breeding progress. Without genetic variation and breeding progress 
there is no food security, economic development and social welfare. Investments into national PGS 
and an EU-PGS are investments into the maintenance of Europe’s natural assets and future.   
 
The response can be measured as increasing or decreasing funds for the ECPGR programme. 
 
5.1.2. Public research organisations 
Public breeding research institutes conduct fundamental
5
, applied
6
 and strategic
7
  research. Research 
creates the scientific basis of a plant germplasm system in many ways, services the variety breeding 
sector through provision of knowledge and specific pre-bred germplasm, and provides policy makers 
with knowledge on the impacts of plant breeding on productivity, stability and resilience of crop 
production and the risks arising out of the undiminished loss of plant species.  
 
The adaptation of European agricultural production systems to the environmental and socio-economic 
changes expected to occur during the next 30 years requires effectively and efficiently functioning 
plant germplasm systems. Fundamental to any research agenda concerned with unlocking the full 
potential of PGRFA is their effective maintenance or conservation, together with the development of 
methods which assure their long-term availability for present and future users (EASAC, 2011). 
Research performed by national PGS in Europe should guarantee that a sufficient understanding of the 
amount of variation present in the primary, secondary and tertiary gene pool of a crop and of the 
ecogeographic patterns of genetic diversity of species belonging to these gene pools is generated. 
Because [financial] resources are always finite, choices must be made as to what to conserve. The very 
                                                          
5 Research on the basic functioning of the world, conducted without an immediate use or application in mind. The sequencing and 
investigation of the functioning of the Arabidopsis genome is an example of fundamental research which is very beneficial for crop plant 
research and breeding. Fundamental research creates knowledge and tools which can be used in applied, i.e. economy oriented research. 
6 Research conducted with a practical use in mind. The development of a test able to detect genetic variation for resistance in radish breeding 
lines to Pseudomonas is an example for applied research. 
7 An example for strategic research was published by Kilian et al. (2012) who detected 50 haplotypes of the PpdH1 gene in wild barley as 
compared to 12 haplotypes in cultivated barley. This is strategic research as it provides policy makers with scientific arguments underpinning 
the need for CWR conservation. Bonneuil et al. (2012) developed an indicator to assess crop genetic diversity in the agricultural production. 
This is strategic research as it allows evaluating the effects of agricultural policy on the temporal and spatial distribution of genetic diversity 
in agriculture.  
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differing biology of species […] suggests that decisions have to be made […] how and where to 
conserve (EASAC, 2011). We will need therefore more fundamental/strategic research such as 
performed by Kilian et al. (2007) who investigated the amount and distribution of genetic diversity in 
barley to generate knowledge as called for by EASAC (2011). Strategic research is important for 
policy makers who have to assess the effects of past policy decisions concerning conservation and 
sustainable use and to (re)direct PGRFA research policy.  
 
Target state 1: Public research provides the basic knowledge needed for an efficient, scientifically 
based conservation strategy that integrate in situ, ex situ and on farm management and include the 
primary, secondary and tertiary gene pool of crops. To reach this goal a better understanding of the 
amount of variation present in the primary, secondary and tertiary gene pool of crops and the 
ecogeographic patterns of genetic diversity of the species belonging to these gene pool is required. 
Research into the integration of the ex situ, in situ and on-farm conservation techniques and the ways 
in which they are best combined and applied for gene pools of specific crops is planned and 
implemented. 
 
The majority of research institutes base their work on either ex situ, in situ or on-farm conservation 
knowledge. National PGR work programmes seldom encourage researchers to develop and apply 
research concepts that integrate the three conservation techniques and focus on the crop gene pool. 
Further, these activities rarely involve breeders, conservationists, agro-NGOs and farmers together. 
New research programmes such as Horizon 2020 and follow-up programmes dispose of considerable 
financial means. Under these conditions a WO strategy seems appropriate. The weakness can be 
overcome by influencing the national and European research policy by providing research programme 
makers within correspondent research concepts and through lobbying. The ECPGR programme can 
serve as a platform for the planning of crop gene pool specific strategic research and for the 
acquisition of project funds through national PGRFA work programmes and the EU research 
programmes / council regulations. By developing/expanding funding and cooperation possibilities 
through these channels, the research funds needed for the implementation of scientifically based 
conservation strategies can be acquired.  
 
The response can be assessed as number of research programmes at the national and EU-level calling 
for research on the development of complementary crop gene pool specific conservation strategies. 
Further, the number of developed crop specific strategies will be a measurable response criterion. 
 
Target state 2: The effects and efficiency of complementary (in situ, on farm, ex situ) conservation 
strategies is assessed to allow for adjustments. Indicators for monitoring of diversity at the habitat 
level, the interspecific level and intraspecific level are improved or developed, tested and applied. 
Research develops indicators and their metrics allowing the monitoring of genetic diversity within the 
native European gene pools of crops to prevent genetic erosion (Bonneuil et al., 2012) and to ensure 
complementary conservation of crops and wild relatives. 
 
European and national policy should be developed to influence and steer research on the establishment 
and testing of indicators for monitoring genetic erosion within the native European gene pools of crops 
and for monitoring the deployment of genetic diversity. This work should be greatly facilitated by the 
existing expertise in Europe. The EU plant genetic research community holds altogether a wide range 
of crop specific expertise (horizontal level) and methodological expertise (vertical level) such as trait 
specific evaluation methods, genomics, and biodiversity informatics. The majority of research 
institutes receive short term public funds for the implementation of projects that could be steered in 
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this direction. This strength in expertise can be used to take advantage of the opportunities offered by 
e.g. the Horizon 2020 programme. This is a typical condition where a SO strategy is the way forward. 
 
The response can be measured as number of completed crop specific conservation strategies and the 
existence and application of indicators suited for monitoring of genetic diversity within native 
European gene pools. 
 
Target state 3: Data are made publicly available in web-based information systems, accessible 
through a single entry point. Development and further improvement of plant genetic resources 
information systems at the European and national level includes the active participation of research 
institutes, allowing recording of conservation, characterisation and evaluation data following the 
single observation concept. Research institutes, as holders and one of the main users of germplasm, 
accept co-responsibility for the establishment of a comprehensive EU information infrastructure for 
plant genetic resources. 
 
The insufficient visibility of PGR collections on the internet and insufficient availability of passport, 
characterisation and evaluation data on accessions is a problem which limits the use of PGR severely. 
Hence, the significant amount of data generated by public research institutes on PRG and available in 
different formats and dispersed information systems is difficult to access by users. There is no clear 
policy concerning the development of a comprehensive information infrastructure in Europe. The 
management of data on PGR is a long-term task. Virtually all information systems combining data 
provided by national partners at the European level are being developed by institutions hosting the 
systems for free or on the basis of project funding. This is not a sustainable way of operating 
information systems for PGR.  A first step to overcome this weakness would be the adoption of 
minimum data standards and development of a single entry point to access diverse data at the 
European level. This action should be harmonized with ongoing actions in this area from ECPGR. The 
threat can only be removed by changing the European policy in the field of PGR data management. 
The WT strategy is to be applied. 
 
The development of a European strategy (concept agreed and supported by the PGR community, 
implementation plan, agreed methodology and tools, appropriate human and financial resources) for 
data management in the field of PGR would be a milestone and a way to measure response to target 
state 3.  
 
Target state 4: Framework conditions (policy, funding, infrastructure) facilitate exploitation of a wide 
range of PGR, including CWR and landraces, in breeding programs. Public research institutes 
maintain genetic diversity in pre-breeding programs. Breeding research institutes maintain, enhance 
and promote the use of breeding pools of prioritized crops, including neglected and underutilized 
species as well as those of potential value for the adaptation of European agriculture to climate 
change.  
 
Plant research institutes rarely inform the general public in a comprehensible manner why genetic 
diversity is important for crop improvement, how plant breeding functions and why pre-breeding is 
required and services the society on the long-term. The performance of scientists is measured in terms 
of the impact factor, which measures the average number of citations of his/her paper by other 
scientists. There is no such incentive for publications that communicate the importance plant breeding 
to the general public or to politicians. Increasing the visibility of public research institutes as managers 
and providers of genetic diversity, and explanations on the role of breeding research for agricultural 
production and food security will improve the image of plant breeding research and increase the 
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willingness of policy makers to invest more into this research domain and into breeding research 
training. An example for improved communication on the role of plant breeding research was 
published by Neumann (2013). There is growing interest in, and funding opportunities for, pre-
breeding (such as in Horizon 2020 research calls). Good show cases for the use of CWR and landraces 
in breeding research exist and can help generating the policy support for more, long-term and 
adequately funded pre-breeding programmes. The weakness can be overcome by organizing a better 
communication strategy. The WO strategy is therefore indicated. 
 
The response can be measure by the number of presentations on plant breeding research themes in 
media (journals, TV, broadcasting, web news) as well as in number of prioritized pre-breeding 
programmes in Europe with long-term funding. 
 
5.1.3. Breeding companies 
Plant breeders work at the interface between farm holdings and public breeding research institutes. 
The role of plant breeders consists in adapting crops and varieties to sustainable production systems 
and in supplying farmers with seeds and planting materials. 
 
Plant breeding in former East European countries is carried out both by public research organizations 
and private companies, whereas private plant breeders prevail in Western European countries. 
Altogether the plant breeding sector possesses knowledge and professional experiences allowing the 
prediction of future germplasm and research needs in a large range of crops. This knowledge can be 
used to develop a European plant genetic resources programme mentioned in the strategy paper of 
Engels et al. (2012). In several European countries plant breeders participate in the elaboration of 
national PGR strategies, jointly with other stakeholder groups, and in PGR action plans in line with the 
accepted targets of the whole of society. The development of a European program facilitating plant 
breeding that meets the continuously changing needs of farmers and societal demands (Neumann, 
2013) would also be in the interest of plant breeders. 
 
Target state 1: Plant breeders continue to interact with the other stakeholder groups of an EU-PGS, 
not only on the basis of market requirements but also on national and EU-wide PGR strategies and 
PGR action plans. 
 
The plant breeding sector possesses knowledge and professional experiences allowing forecasting of 
future germplasm development and research needs. The plant breeding sector should be encouraged to 
share this knowledge with stakeholder groups within an EU-PGS and to assist in the development of 
PGR strategies and PGR action plans in line with the accepted targets of the whole of society. This 
strength exists and can be used to take advantage of the opportunities inter alia offered by EU research 
programmes. The SO strategy is suggested here. The rolling negotiations on public funding of EU 
plant breeding research and innovation programmes provide an opportunity to stimulate the 
development of an EU PGR strategy and a PGR action plan. 
 
National PGR advisory boards elaborate the country’s PGR strategy and action plan. The country’s 
strategies and action plans will provide the basis of an EU PGR strategy and action plan. The response 
to target state 1 can be measured as number of national PGR advisory boards with representatives 
from the plant breeding sector. 
 
Target state 2: Together with the public breeding research sector, plant breeders maintain genetic 
diversity in breeding pools of a range of crops and produce varieties allowing farmers to optimise 
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cultivation systems and adapt them to changing climatic conditions. There is good access to 
information on released varieties. 
 
The plant breeding sector is strong. It maintains and enhances breeding pools of a large range of crop 
species, partly operates their own gene pools and cooperates with the public breeding research 
institutes and the gene bank sector at the national and European level, e.g. on regeneration, evaluation 
and pre-breeding. Plant breeding is a dynamic process, supported by a still very innovate research 
sector (both private and public). Breeders strongly support that the public funding stays on a 
competitive level. The market and other circumstances may cause the withdrawal of a variety from the 
market or the closure of whole crop specific breeding programmes. Procedures ruled out in PGR 
action plans should guarantee that valuable germplasm is either continued in other breeding 
programmes or preserved within a EU-PGS. This will facilitate the use of this germplasm in future 
breeding programmes or research. For example: reference samples in Germany go from the 
Bundessortenamt to the gene bank after withdrawal from the variety catalogue. Existing cooperative 
platforms, such as the ECPGR programme, can be used for an inventory of existing breeding 
programmes and released varieties to visualise at the EU-level all breeding activities (i.e. current / 
future production options for farmers) and to indicate the state of these breeding programmes. The SO 
strategy is appropriate as strength exist that can be used to take advantage of opportunities. 
 
A milestone towards the joint management of a crop gene pool, with participation of plant breeding 
companies, would be an agreed procedure for the inventory of plant breeding programmes in Europe. 
It would be the first measurable response to target state 2. 
 
Target state 3. Plant breeding activities of smaller companies are strengthened through PPP 
programs. PPP projects develop new tools for breeding and enhance both diversity within crops as 
well as crop species diversity via pre-breeding. 
 
Smaller companies have limited capacities for scientific cooperation and for their own pre-breeding 
programmes. Some of these companies deal with niche crops or breed varieties for the ecological 
farming sector. Likely, these breeders contribute a unique fraction of genetic diversity to the 
maintenance of crop species diversity and variety diversity within the EU, as they service smaller and 
specialised markets. By doing so, a wider asset of crop plant diversity can be kept in the breeding 
process and farming systems. This role of smaller companies is not well understood by the general 
public. It can be explained and highlighted by the companies themselves or plant breeders associations 
to prepare the grounds for specific research and development programmes. PPP programmes and/or 
projects funded through programmes such as the EC Council Regulation 1467/1994 and 870/2004 
have already supported niche crops (such as the Saffron project, AGRI GEN RES 018). The current 
Horizon 2020 and future follow-up programmes can specifically fund PPP actions on niche and/or 
neglected crops as well as crops for marginal habitats (a current example is the Nordic PPP that focus 
on the north) to increase diversity in agricultural production system. The WO strategy is therefore 
indicated. 
 
The response can be measured as number of PPP actions in European countries dealing with niche 
crops, neglected crops and crops for marginal areas. 
 
Target state 4: Breeders can easily access germplasm and information. 
 
Target state 4a: Easy access to germplasm and information is made possible via a European plant 
genetic resources information infrastructure. 
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Problems concern the poor presence of most genebanks on internet, which limits the access to, and use 
of collections. This aspect has already been addressed in the context of target state 3, public research. 
In addition, the paucity of passport, characterization and evaluation data in (inter)national databases 
impedes the targeted choice of accessions from genebank holdings by users and impedes breeding 
progress. The weakness can be overcome by promoting PPP-programmes which play an important 
role in facilitating characterisation, evaluation as well as building repositories to store data generated 
within PPP-programmes. More characterisation and evaluation data available in off-line system will 
raise the pressure on policy to care for web-based information systems able to manage the data in a 
durable manner. The lack of a clear policy concerning the development of a comprehensive 
information infrastructure in Europe is an external factor, i.e. a threat. The WT strategy is to be 
applied. 
 
The development of European strategy (concept agreed and supported by the PGR community, 
implementation plan, agreed methodology and tools, appropriate human and financial resources) for 
data management in the field of PGR would be a milestone and a way to measure response to target 
state 4, i.e. identical to target 3, public research. 
 
Target state 4b: Easy access to germplasm is facilitated by an extended species list of Annex I of the 
IT-PGRFA. 
 
The plant breeding sector as a whole is an economically important factor. The sector has influence on 
agricultural and biodiversity policy through established contacts with governments at national and 
international levels, which can be used to address threats to breeding progress and to call for solutions 
facilitating the broader use of genetic resources in crop genetic enhancement programmes in the near 
future. The breeder’s willingness to channel new genetic resources of non-Annex-I species into PPP-
programmes is limited because of the administrative burdens arising from the Nagoya protocol and the 
implementation of its ABS regime according to the recently approved EU Council Regulation 
2012/0278 (COD) LEX 1504.  Although this Council Regulation removed the legal uncertainty 
considered by plant breeders as a major obstacle towards the use of CWR and landraces, the CBD still 
is a significant barrier to the acquisition and exchange of CWR and landraces. The ABS regime can be 
considered an external factor threatening the use of non-Annex-I species in plant breeding. Plant 
breeders can use their influence on policy, the strength, to reduce the suspected negative impact of the 
ABS regime. To solve this issue the ST strategy is appropriate. To stimulate the use of PGR of more 
CWR and landraces, plant breeders suggest extending the species list of Annex I of the IT-PGRFA, 
which will allow the acquisition of new material under the conditions set out in the sMTA. 
 
The response can be measured by the increase of plant species covered by the IT-PGRFA. 
 
5.1.4. Agro-NGOs (non-governmental organisations) 
This stakeholder group has a rather complex composition if all groups and activities across the EU 
member states are viewed together. Also a corresponding diversity of objectives and target groups 
exists. The position of agro-NGOs in the PGS and EU-PGS is more difficult to determine than is the 
case for genebanks, public research institutes and plant breeders. The interests range from members of 
seed saver organisations wishing to contribute to the conservation of landrace as a hobby gardener, to 
extension services like organisations aiming at the promotion of products based on landraces and 
varieties valued by the local people and grown in a specific region by agricultural or horticultural 
enterprises. Independently of the individual interest and expertise of NGO members, these 
associations, organisations and farm enterprises have an important role to play with regards to the 
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establishment of complementary PGRFA conservation programmes. They are the actor on-the-spot 
(farmer, gardener, members of seed saver organisations) as concerns the maintenance and 
improvement of locally adapted forms of crop species.  
 
In the context of the study of the SWOT of stakeholder groups of the European PGR community, 
agro-NGOs are understood as organizations or associations that are actively involved in the 
conservation of PGR and deployment of PGR in agriculture production systems, as well as affecting 
public awareness. Agro-NGOs are more often linked with organic farming enterprises than with 
conventional agricultural enterprise. Agro-NGOs speak for a small but increasing fraction of farmers 
in Europe. Currently the percentage of land under organic farming is 2.3% on average in Europe. 
Depending on the country the value ranges between 0.1% and 29.6% (http://www.organic-
world.net/statistics-data-tables-excel.html?&L=0#c6167). The difference between agro-NGO and 
associations of conventional farmers, which could also be considered agro-NGO, is the under-
representation of conventional farmer or horticulturist organisations in forums discussing the 
conservation of PGR. The latter is therefore not considered in Fig. 4 as part of a PGS / EU-PGS. 
 
Target state 1. It is a pre-condition that the interests of agro-NGOs are considered in national expert 
programmes and a representative appointed as member of the board supervising the implementation 
and revision of the programme. Ex situ conservation actions complementing on-farm conservation 
actions are established and operating. 
 
On-farm conservation of landraces promotes the local adaptation of a landrace to differing 
environmental conditions which maintains genetic variation and contributes to the adaptability of the 
whole crop species. This is a unique selling point of the on-farm conservation technique advocated and 
implemented by the agro-NGO sector within the limits of its capabilities and capacities. The on-farm 
conservation concept is scientifically acknowledged, investigated and extended by participatory plant 
breeding approaches. The EU Biodiversity Strategy 2020 also advocates the need to promote the use 
of traditional cultivars specific to certain regions. EU directives on conservation varieties promote on-
farm conservation actions. There is therefore good reason for governments to involve agro-NGO 
representatives as board members supervising national PGRFA work programs to facilitate the 
planning of actions. A smooth cooperation between the governmental and the agro-NGO sector 
facilitate the development and operation of on-farm conservation measures at the national level and 
therefore an important target. The widely acknowledged role of agro-NGOs in the field of PGR 
conservation is a strength which allows agro-NGOs to take advantage of opportunity of policy papers 
highlighting the need for on-farm conservation actions. The SO strategy is therefore the way forward 
to strengthen the role of agro-NGO. 
 
The response can be measured as number of national PGR boards with representatives from the agro-
NGO sector and number of PGS with formalised procedures for collecting and storage of ex situ back-
up samples of germplasm managed on-farm. 
 
Target state 2: Landraces and other types of traditionally grown cultivars of crops are conserved on-
farm and sold to consumers. The conservation cost is largely supplemented by sales revenues. Existing 
markets for local or regional traditional food or goods are promoted and new food systems including 
appropriate markets for diversity are developed. 
 
In some countries agro-NGOs show low level of organization at the national level. NGOs are not yet 
strongly organised at the EU-level. Improved organisational structures would facilitate exchange of 
knowledge in particular with respect to the development of markets for landraces and product 
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marketing. In some countries, scant business economy knowledge is a cause for the limited annual 
budgets of agro-NGO associations, which in turn results in inadequate genetic management of 
landraces. Business economy knowledge is available within the agro-NGO sector and, depending on 
the country, successfully used. However, strengths of agro-NGOs such as local networks and ability to 
create public involvement and awareness raising can be used to increase the interest for landraces at 
local and regional markets. In addition, agro-NGOs can use their connection to their local farmer 
community and experience of know-how transfer, to facilitate local cultivation of landraces. These 
skills are already used by agro-NGOs to create a more favourable environment, i.e. opportunities, for 
their doings. The dependency between human health, consumption of regional products and 
production of landraces and traditional crops is addressed by opinion makers representing and 
addressing consumer groups with some basic knowledge and interest in crop diversity issues. These 
opinion makers present good show cases for the development of niche markets and how niche 
products can help to generate sale revenues. In addition, Public Trusts interested in biodiversity issues 
exist which may be prepared to fund business skill enhancement programmes specifically designed for 
agro-NGOs. These opportunities can be used by agro-NGO to overcome the weaknesses. Hence, the 
WO strategy is suited.  
 
The response can be measured as the number of countries with incorporate agro-NGO associations, as 
increase in networking documented and visualised by Arca-NET (http://www.arca-net.info/), and as 
increased budget and activities of the SAVE organisation (http://www.save-foundation.net/).  
 
Target state 3: The consumers’ interest in products produced from landraces and traditional crops 
will change over time. These changes can also cause the loss of farmer’s knowledge. Ex situ back-up 
samples of on-farm conserved germplasm must be taken and stored in genebanks along with the 
farmer’s knowledge in the genebank’s information system. The establishment of a systematic back-up 
system is required to guarantee the complementarity of ex situ and on-farm conservation actions for a 
longer period, i.e. at least 30 years. The target would be to have back-up systems established and 
operating, both for genetic material and associated information. 
 
The often low level of organization of agro-NGO groups at the national and EU level and the limited 
involvement of agro-NGOs groups in the national and EU PGR circuit is a weakness. Another 
problem is the limited involvement of genebanks in on-farm conservation. Information systems 
operated by the governmental sector, which cannot record, document and disseminate farmer’s 
knowledge, is a weakness of the genebank stakeholder group further impeding effective co-operation 
between the ex situ and on-farm conservation sector. Although the IT-PGRFA encourages the 
signatory parties to promote or support farmers and local communities’ efforts to manage and 
conserve on-farm their PGR (Art. 5.1 (c), Art. 6.2 (a) to (f)) and to protect traditional knowledge 
relevant to PGR (Art. 9.2 (a)) the recording of farmers’ knowledge is not yet an important issue of 
national PGR action plans. Before farmers’ knowledge can be protected it needs to be recorded and 
related to a specific cultivar in a formalised manner. Both genebanks and agro-NGOs should actively 
work to increase cooperation on this issue on the national, regional and European level, to ensure back 
up of germplasm and knowledge. The way forward is to make policy makers aware of this limitation 
of national PGSs resulting from a combination of internal weaknesses and lack of opportunities that 
threatens the sustainable use of PGR. The WT strategy is to be chosen. 
 
Response can be measured as number of national PGR action plans addressing the need for the 
recording of traditional knowledge in genebank information systems and number of national PGSs 
with operating back-up systems. 
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Target state 4: Seed supply systems operated by agro-NGOs are sustained, promoted and 
strengthened at the national and European level. The agro-NGO (informal) sector and the formal 
sector (genebank, public research, plant breeder) exchange seeds and information on the basis of a 
regulated, transparent germplasm exchange system. Both sectors interact on the basis of reciprocal 
respect. New EU regulations ensure protection of the livelihoods of agro-initiatives and farmers’ 
rights. 
 
Agro-NGOs are community oriented with strengths in public involvement and awareness raising, 
advocacy and political representation of a specific group of farmers/ consumers/ local societies as well 
as education and transfer of know-how, collection and conservation of PGR. The need for on-farm 
conservation actions is addressed by the provisions of the IT-PGRFA signed by all EU member states 
and in EU council regulations such as the 870/2004. The EU Biodiversity Strategy 2020 advocates the 
need to promote the use of traditional agricultural varieties specific to certain regions. EU rural 
development programmes and the European Innovation Partnership can support on-farm conservation. 
Technically seen, the inventories of landraces, like the ones done within PGR Secure, will support the 
agro-NGO landrace inventory work. The PGR-COMNET, PGR Secure´s web-based map of 
stakeholders, may help to better integrate agro-NGOs into the EU PGR community. The stakeholder 
group can use strengths to take advantage of opportunities offered by EU programmes and landrace 
inventories established by the formal sector. The SO strategy can be applied to improve conditions for 
conservation and sustainable use of locally adapted forms of crop species in the agro-NGO sector. 
 
The most important response indicating progress towards target state 4 would be a revised Proposal 
for a Regulation of the European Parliament and of the Council “On the production and making 
available on the market of plant reproductive material (plant reproductive material law)” that is 
supported by all stakeholder groups. 
 
5.1.5. Governments 
The conservation and sustainable use of PGRFA is part of the governmental public service mission to 
assure food security. The EU member states as well as the EU are contracting parties to the CBD and 
the ITPGRFA and governmental departments and experts are involved in follow-up negotiations in the 
context of these two important international agreements. Despite these facts the support of PGRFA 
activities is decreasing within the member states as reported by interviewees (see country reports 
presented in Annex I and the Online questionnaire report in Annex II). 
 
The limited scope of action of the EU Commission DG AGRI (Directorate General for Agriculture 
and Rural Development) and corresponding departments at national governmental level is likely due 
to the lack of a specific regulation for PGRFA conservation similar to EC (2009) Regulation (EC) No 
401/2009, which allowed the establishment of an EU infrastructure required to steer and control 
habitat (first level of biodiversity) and species (second level of biodiversity) conservation measures. 
The absence of a specific regulation aiming at the conservation of genetic diversity (third level of 
biodiversity) is probably due to the fact that genetic diversity was more difficult to measure in the past 
and is still difficult to assess. Since the launch of Regulation (EC) No 401/2009 in 1990, great 
progress has been achieved in the field of plant genetics, and genetic diversity can now be measured at 
comparably low costs (EC, 2009, McCouch, 2013). The author provocatively mentioned that the 
society was willing to spent 9 billion US$ into the construction of CERN’s Large Hadron Collider in 
Switzerland plus 1 billion US$ in annual running costs. These numbers indicate that the amount of 
funds the society is willing to invest into the genetic resources base of plant breeding and agricultural 
production, i.e. food security, is a matter of political will rather than lack of funding. Policy makers 
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interested in PGR issues constitute a significant stakeholder group with regards to the improvement of 
national PGS and the establishment of a EU-PGS. 
 
Target state 1: Improved coordination of policies on PGRFA conservation and use, incl. their 
implementation, in harmony with international commitments and frameworks to be implemented both 
at national and European level. 
 
Member state (MS) governments have accepted legal obligations for PGRFA conservation and support 
policy processes and measures at the national, international and European level such as national 
biodiversity, the IT-PGRFA and the CBD / agro-biodiversity strategies and the EU Biodiversity 
strategy to 2020. Governments coordinate biodiversity PGRFA programmes by establishing NFPs 
(National Focal Points) and CNAs (Competent National Authorities) and fund national conservation 
and use activities on PGRFA. The EU Preparatory Action "EU plant and animal genetic resources in 
agriculture", by a Focus Group established in the context of the European Innovation Partnership 
"Agricultural productivity and sustainability", and the Committee on Genetic Resources that has been 
established by Regulation (EC) 870/2004, will mobilise expertise and feed policy processes leading to 
an improved coordination of agricultural genetic resources (not only plant genetic resources) 
conservation and sustainable use. These facts and conditions indicate that a SO strategy will be 
successful. 
 
Increased funds for national conservation and use activities would indicate progress towards target 
state 1. The current state of national PGS, i.e. the national budget foreseen for PGR activities in the 
current state finance, will need to be determined first. 
 
Target state 2: In consultation with the EU Commission, a European PGRFA strategy and 
corresponding action plan for ex situ and in situ and on farm conservation and use, within the 
framework of ECPGR, and in harmony with FAO 2
nd
 GPA is established. 
 
Governments coordinate biodiversity PGRFA programs by establishing NFPs and CNAs and fund 
national conservation and use activities on PGRFA. Member state governments have accepted the 
legal obligations for PGRFA conservation and support policy processes and measures at the national, 
international and European level such as national biodiversity/agro-biodiversity strategies and the EU 
Biodiversity strategy to 2020. There is also a growing public interest in the issue of how a sustainable 
agriculture is to be developed. In this context conservation and sustainable use of PGRFA have a key 
role to play: this is well understood by the opinion makers which consequently may have a positive 
influence on policies. In addition, progress in plant genetics steadily improves the scientific basis of 
PGRFA conservation, characterization and evaluation which promotes the organisation of rational i.e. 
specific, measurable, attainable, relevant, time-bound, evaluated and re-evaluated (SMARTER) 
conservation actions and use of PGRFA. There is also an existing framework and standards already 
existing at the European level (ECPGR, AEGIS standards) on which this work can be based. The 
currently favourable policy environment can be used to take advantage of the great progress made in 
plant genetics. Under such conditions the SO strategy is suggested. 
 
The publication of an EU PGR strategy including a cost estimate for the implementation of an action 
plan that fulfils the SMARTER criteria will be a measure for successful mobilisation of expertise, 
harmonisation and coordination of PGR activities at the European level. 
 
Target state 3: Existing infrastructures of ECPGR and its members are strengthened, incl. AEGIS and 
EURISCO, to arrive at a sufficiently funded organisational and technical European infrastructure for 
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PGRFA ex situ, in situ and on-farm conservation as well as use that connect all relevant stakeholder 
groups, integrates existing national components and assists in the enhancement of these national 
components. 
 
Weaknesses in the policy sector prevent the improvement of existing infrastructures. In some countries 
PGRFA issues have low priority within the Ministry(ies) responsible. This may explain why policy 
makers do not develop specific legal regulations for plant genetic resources conservation. Unlike plant 
protection measures, or habitat / species conservation actions, PGRFA conservation has no adequate 
(statutory) legal basis. If Ministries share responsibilities they do not always cooperate in a systematic 
and structured manner on PGRFA issues, which is a strong disadvantage in particular in the case of in 
situ conservation approaches. The cooperation with other national PGR stakeholders is also often 
limited. National agencies and institutes already provide services to existing infrastructures such as the 
ECPGR programme. A fully functioning EU-PGS would require that the responsible Ministries 
mandate their national institutions to provide specific services to a EU-PGS. Such a mandate must 
logically come along with adequate operating funds. A policy target should be to initiate, based on a 
European strategy, a process leading to the establishment of a sufficiently funded organisational and 
technical European infrastructure for PGRFA conservation that integrates existing national 
components and assists in the enhancement and long-term operability of these national components. 
The opportunities that can be taken advantage of in this context are the ongoing European and national 
programmes and cooperation, the existing funds for PGRFA conservation and use and an agreed, 
common position of the seed companies and agro-NGOs on legal and technical access conditions to 
germplasm and information. The increasing public and professional demand for effectively and 
efficiently working technical infrastructures for ex situ conservation and in situ / on-farm management 
of PGRFA provides a good basis for strengthening and reinforcing national and European elements of 
a European Plant Germplasm System. The weaknesses can be overcome by launching national 
implementing provisions with respect to the IT-PGRFA and the CBD. Implementing provisions will 
assign statutory tasks to national institutes and agencies and allocate matching funds if the costs for 
new tasks cannot be financed from the core budget. Within the launch of the Horizon 2020 programme 
the EU has already allocated a significant budget to genetic resources activities which is a great 
opportunity. The WO strategy application is therefore suitable. 
 
Progress towards target state 3 can be assessed as number of European countries with implementing 
provisions for the IT-PGRFA and the CBD. This concerns the national level. Progress at the European 
level can be measured as increased budgets for the ECPGR and operating funds for permanent 
technical infrastructures such as EURISCO. 
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Appendix III: Elements of a crop gene pool specific conservation action plan  
 
Introduction of the crop and description of the gene pool 
 Significance of the crop 
 Domestication 
 Pedigree, genetic distance between obsolete varieties 
 Current breeding activities 
 List of species belonging to the gene pool 
 Species distribution and reproduction biology 
 Phylogeny of the species 
 Ecogeographic patterns of genetic diversity 
 Geographic origin of traits required for crop improvement  
 Availability and access conditions, country-wise 
A Genetic diversity of wild species managed in the natural habitat (in situ) 
 Threat assessment according to IUCN criteria 
 Global inventory of wild species occurrences 
 Wild species occurrences within protected areas (species-wise inventory) 
B Genetic diversity of wild species and obsolete varieties in genebanks (ex situ) 
 Global inventory of genebanks managing oat germplasm collection 
 Representation of landraces and obsolete varieties held in collections as compared to 
published information on landraces and varieties 
 Representation of occurrences of wild species held in collections in relation to the geographic 
distribution area (species-wise) 
C Genetic diversity managed in breeding research and by plant breeders  
 Global inventory of plant breeding research projects  
 Global inventory of plant breeders producing  
D Genetic diversity deployed in crop production 
 Global inventory of landraces (definition as proposed by the On-farm Conservation and 
Management task Force of the ECPGR, cited by Negri et al., 2009) 
 Global number of varieties used in crop production 
 Share of varieties in terms of total production area of the crop 
 
The aim of a management programme is to develop a mitigation strategy comprising a binding action 
plan tailored to the specific situation of plants for food and agriculture concerned, and designed to 
ensure their sustainable use (Bratrich and Truffer, 2001). The scheme outlines an ideal situation. In 
reality it may not be possible to produce a fairly complete global inventory of landraces or a complete 
or up-to-date threat assessment for all wild species. Several elements of an action plan integrating the 
ex situ, in situ and on-farm conservation techniques already exist and can be used as a base to develop 
the action plan further. 
 
A) Bilz et al. (2011) provided a threat assessment for 13 out of 27 known Avena species. Germeier et 
al., 2012) developed the Population Level Information System. The Avena module contains data on 
individual plant occurrences and their location. Katsiotis and Ladizinsky (2012) recommended sites 
suited to maintain wild oat species in situ. The sites are documented in the Genetic Reserve 
Information System (GenResIS, http://www.agrobiodiversidad.org/aegro/). A global in situ 
conservation strategy for oats as a complement to the Global Strategy for Conservation of Oats 
(Avena sp.) compiled by Germeier (2008) can be build on these works. 
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B) The latter contains elements of the introductory chapter listed above and includes a global 
inventory of genebanks managing oat germplasm collection. There is no information on the 
percentage of landraces and obsolete varieties in genebanks of all known landraces and obsolete 
varieties. According to EURISCO (2011) only 1% of all Avena accessions kept in European 
genebanks are wild species. Accessions of wild oat species are thus strongly underrepresented. 
C) Although breeding research and plant breeding manage genetic diversity their contribution to the 
maintenance of genetic diversity is rarely assessed. The number of breeding research projects 
would be an indicator for increasing or decreasing public investments into a crop and intensity of 
breeding research. The number of plant breeders would be an indicator for the genetic 
differentiation between breeding pools. 
D) On-farm conservation of landrace is a conservation technique and should not be understood as a 
different “better” type of breeding which should replace modern breeding, the basis of food 
security. The function of on-farm conservation is rather to maintain the full range of genetic 
diversity present in this material and the creation of new genetic variation. An inventory of 
landraces including participatory plant breeding projects would show to what extent this technique 
is contributing to the management of genetic diversity within the crop. The number of varieties and 
the share of varieties in the production indicate how much diversity is deployed in agriculture. 
Bonneuil et al. (2012) developed an indicator that takes account of varietal richness, evenness of 
spatial distribution, intra- and inter-varieties allelic diversity.  Provided that data on all four 
categories are available, the effects of agro-environmental programmes targeting at the increase of 
genetic diversity in agricultural production systems can be assessed. 
